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                                                                  ABSTRACT 
Literature suggests that food safety is a serious concern all over the world, and lack of 
it has huge health and economic implications to different stakeholders. The situation in the 
U.S. is also no different with most of the American public not much knowledgeable about 
agriculture and food safety. Therefore, food safety education assumes importance. There are 
many food safety education providers in the U.S. with the Cooperative Extension System 
(CES) of the land-grant institutions being the most reliable one.  
The purpose of this study was to analyze the perceptions and extent of use of food 
safety educational processes by extension educators in the CES of the North Central Region 
of the United States. Extension educators’: (1) perceptions toward food safety and various 
components related to food safety educational processes, (2) their inservice need for the 
identified educational processes, and (3) the extent to which they were using the identified 
teaching methods and tools in their food safety educational programs were analyzed in order 
to accomplish the purpose of the study. 
Data were collected by using an expert panel-reviewed and reliability-tested 
electronic questionnaire from extension educators in the program areas of Family and 
Consumer Sciences and Agriculture and Natural Resources, and the County Extension 
Directors (CEDs). A disproportionate stratified random sample of 64 extension educators 
from each of the 12 states of NCR was drawn, amounting to a sample size of 768. The 
findings were based on the 325 usable questionnaires out of the 416 that were returned. 
It was found that a typical extension educator (as operationally defined) was a 
middle-aged female with substantial years of work experience and held a master’s degree. 
Extension educators had neutral perceptions about food safety, and were in need of inservice 
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education on all five identified food safety inservice educational processes. Further, 
extension educators perceived most of the educational processes to be important and the 
identified teaching methods and tools to be effective for conducting food safety educational 
programs. It was further found that extension educators were using discussions and brochures 
to the greatest extent compared to the other teaching methods and tools, respectively, in their 
food safety educational programs.  
One-way ANOVA analysis indicated that the findings overall were consistent among 
the extension educators of the NCR implying that they could be generalized to the entire 
population. Hence, a food safety education delivery model was developed for extension 
educators of the NCR that has implications for both inservice education of extension 
educators and delivery of information to clients. The model was predominantly based on the 
findings from this study and a review of the literature.
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CHAPTER 1 
Introduction 
Background Information, Situation, and the Problem Statement 
Food is a basic human need and consumption of safe food is essential for avoiding 
foodborne illnesses.  Food safety is an important global issue with international trade and 
public health implications (Buzby, 2001).  The incidence of food related illnesses is 
increasing all over the world (Motarjemi & Kaferstein, 1999), and any country regardless of 
its stage of development can be affected by foodborne diseases (Kaferstein & Abdussalam, 
1999; Motarjemi & Kaferstein).  Foodborne diseases may range from a mild stomach ache 
(Pennsylvania Impact, 1999) to being very deadly (Motarjemi & Kaferstein).  Food related 
illnesses are a serious issue in the United States (Ellis, 2006), and as a result Americans’ are 
concerned about food safety (Gilmore, Meehan-Strub, & Mormann, 1992; Nordstrom, 
Wilson, Richards, Fivek, Ruffing, & Coe, 1999). 
“Food-borne illness is a major source of morbidity and mortality” (Parnes, Idell, 
Antasia, & Lichtenstein, 2003, p.174).  One in every four persons in the United States suffers 
from foodborne illness each year (Guion, Simonne, & Easton, 2004).  Around 76 million 
cases of foodborne diseases occur annually in the United States and it is estimated that there 
are 325,000 hospitalizations and 5,000 deaths annually owing to foodborne diseases (Centers 
for Disease Control and Prevention (CDC), 2007).  About 400-500 foodborne outbreaks are 
reported by the local and state health departments each year to the CDC.  These numbers 
represent only a fraction of the actual numbers, as only a small percentage of the cases get 
reported (Iowa State Department of Public Health, 2008). 
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Food is very important to the people of United States. “Eating could very well be 
called America’s national pastime” (Pennsylvania Impact, 1999, p.1).  Americans like 
everything from “…gourmet cooking, fast food, meat and potatoes, seafood and vegetables” 
(Pennsylvania Impact, p.1).  Food safety is a legitimate problem in the United States (Barton 
& Barbeau, 1992).  In addition to the health concerns, foodborne illnesses have severe 
economic implications.  It is reported that the monetary loss could be up to $7 million for a 
chain of foodservice operations in a metropolitan area for a single outbreak of a foodborne 
illness.  Further, for a small business this cost could be so high that it could challenge its very 
survival, indicated how serious a public concern food safety is in the United States (Guion, 
Simonne, & Easton, 2004).  Therefore, it becomes essential to educate the public to the 
“…reality that there is no such thing as absolute safety.  Regulation can never completely and 
totally protect the public” (Kennedy, 1978 as cited by Wilcock, Pun, Khanona & Aung, 
2004, p.56), and also on the proper food safety mechanisms and technologies.     
The National Research Council (NRC) (1988) has identified that much of the general 
public in the United States is unaware of where and how the food they eat is produced.  
People of the United States are not knowledgeable about agriculture (Blackburn, 1999) and 
food safety (Altekruse, Steet, Fein & Levy, 1995).  Ten Eyck and Deseran (2001) found that 
almost a majority of the oyster harvesters in Louisiana had never heard about food 
irradiation.  This lack of knowledge about agriculture (California Department of Education, 
2005) and food safety challenges agricultural education.  Also, food safety is a scientifically 
complex issue, and the principles underlying food safety and risk are not properly understood 
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by the general public (Barton & Barbeau, 1992), which indicates that trained educators 
should educate the public on food safety.  
There are different organizations that are educating the general American public on 
food safety in a variety of educational settings.  The Cooperative Extension System (CES) of 
the land-grant universities providing education in nonformal settings is one of the educational 
arms providing food safety education.  Extension professionals have been educating people 
on food safety for many years (Barton & Barbeau, 1992).  Food safety education is an 
important part of the extension programs (Jayaratne, Harrison, & Bales, 2009).  One of the 
priority issues in the educational programming of the CES is food safety (Barton & Barbeau, 
1992).  Gentry-Van Laanen and Nies (1995) found that the food safety educational programs 
offered by Extension were successful in bringing about a change in food safety behaviors of 
clients.  On a similar note, Dean et al., (2008) found that a food safety workshop conducted 
by Extension in the tri-states of Louisiana, Mississippi and Arkansas resulted in an increase 
of knowledge and adoption of recommended food safety practices.  
Food safety education has been an integral part of the educational priorities of the 
CES.  USDA’s National Institute of Food and Agriculture (formerly Cooperative State 
Research Education and Extension System), the federal partner of CES awards integrated 
research, education and extension grants that address a wide range of food safety problems 
through the National Integrated Food Safety Initiative (NIFSI) (NIFSI, 2010).  NIFSI awards 
$15 million every year in food safety grants that use an integrated approach (research, 
education and extension) for providing solutions to complex food safety issues.  The fact that 
NIFSI has awarded more than 180 such grants since 2000 speaks for the importance of food 
safety as an educational priority for the CES (Singleton & Hillers, 2006).   
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Research has shown the positive aspects of educating people on food safety.  Wipon, 
Rodolofo, and Nichols (2003) found that consumers’ knowledge about food irradiation 
increased after they were provided with information.  Also, their perceptions toward buying 
irradiated food became favorable.  It was reported that consumer preferences toward food 
safety technologies like irradiation changed to positive in response to the educational 
messages about food safety (Frenzen, Majchrowicz, Buzby, & Imhoff, 2000).  DeReuiter and 
Dwyer (2002) stated that educating people will bring about the acceptance of food safety 
practices like irradiation. 
It can be deduced from the forgoing discussion that extension educators are 
positioned uniquely to educate the public on food safety issues.  Also, the literature suggests 
that food safety education has been offered by the CES for many years indicating that 
extension educators may be knowledgeable about food safety issues.  But, according to 
James Shanteau’s Theory of Expert Competence, the knowledge domain is only one of the 
five factors associated with the competence of experts (Shanteau, 1992).  This means, it is 
not sufficient if extension educators are proficient only in the knowledge domain related to 
food safety but also in the educational processes used in conducting educational programs on 
this topic.  
A thorough review of the literature indicated that there were no known research 
studies conducted on the educational processes aspect related to food safety education.  In 
order to understand this aspect of food safety education, it is important to know the answers 
to the following questions: 
1. What are the perceptions of the extension educators toward food safety and the 
educational processes used in conducting educational programs on this topic?  
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2. What are the different teaching methods and tools extension educators are using to 
educate their clients on this topic?  
3. What are the extension educators’ inservice needs related to the educational processes 
related to food safety education?  
This study aimed at analyzing the perceptions of the extension educators in the 
program areas of Family and Consumer Sciences and Agricultural and Natural Resources, 
and County Extension Directors (CED) in North Central Region (NCR) of the United States 
toward food safety and the educational processes used in conducting educational programs 
on this topic; the different teaching methods and tools being used by the extension educators 
in educating clients about food safety; and identifying the inservice needs of extension 
educators related to the food safety educational processes.   
Need for the Study 
 It is a well documented fact that food safety is a serious concern in the United States 
(Ellis, 2006; Nordstrom et al., 1999; Barton & Barbearu, 1992), and also there is no such 
thing as absolute safety regarding food (Kennedy, 1978 as cited by Wilcock et al., 2004).  
This has serious implications for both the general public health (CDC, 2007) and to the 
economy (Guion, Simmone, & Easton, 2004).  In this context it becomes essential that 
people should get properly educated on food safety so they can adopt safe food behaviors and 
stay healthy.  One of the programming priorities for extension educators in the CES is food 
safety (Jayaratne et al., 2009).  Also, CES is the largest nonformal educational organization 
in the United States that offers education to the general public (Franz, 2007).  As discussed 
earlier, it is essential that extension educators be educated on the educational processes used 
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in conducting educational programs on food safety.  This study could provide information 
toward accomplishing this purpose. 
The review of literature indicates that there has been no known research conducted on 
the food safety educational processes used by extension educators either in the NCR or 
anywhere else in the United States.  There have been some studies that studied the 
perceptions of extension educators toward the educational processes related to livestock 
waste management (Kwaw-Mensah, 2008), water quality issues (Camara, 2006), and 
sustainable agriculture (Jayaratne, 2001) but there is no known study that has compared and 
contrasted the results among the 12 states in the NCR.  Also, there is no known research 
study that has identified the food safety educational process related inservice needs of the 
extension educators.  This study was aimed at contributing information that could be used for 
the successful education of Extension’s clients regarding food safety education, and also for 
designing inservice educational programs for extension educators.   
Purpose & Objectives 
 The purpose of this study was to analyze the perceptions and extent of use of food 
safety educational processes by extension educators in the Cooperative Extension System of 
the North Central Region of the United States.  The following specific objectives were 
formulated toward accomplishing the purpose of this study. 
To identify and analyze: 
1. The perceptions of extension educators toward food safety; 
2. The perceptions of extension educators toward the educational processes related to 
food safety education; 
3. The food safety educational processes related inservice needs of extension educators; 
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4. The perceptions of extension educators regarding the effectiveness of different 
teaching methods and tools for food safety education; and 
5. The extent of use of the different teaching methods and tools by the extension 
educators in food safety education. 
Significance of the Study 
 The significance of this study is four-fold: 
1. Analyzing the perceptions of the extension educators would help us understand their 
probable behaviors (Dijksterhuis & Bargh, 2001; Ferguson & Bargh, 2004), 
knowledge levels (Royce, 1974 as cited by Hentschel, Smith, & Draguns, 1986; 
Maund, 2003), and world-views and experiences (Jayaratne, 2001) related to food 
safety education, all of which could be used in improving the existing, and designing 
future food safety educational programs. 
2. Identifying the teaching methods and tools extension educators were using in 
educating clients about food safety issues could be used in understanding the 
philosophical and theoretical groundings/frameworks extension educators were 
adopting in their educational programming.  Also, this would let us know whether or 
not extension educators were using learner-centered teaching methods.  This 
information could be used in designing inservice educational workshops for them.   
3. Identifying the food safety educational process related inservice needs could be used 
in developing the curriculum for inservice education workshops for extension 
educators. 
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4. Comparing and contrasting the results among the 12 states of the NCR could be 
useful in identifying any statistically significant differences that may exist among the 
states related to food safety educational programming.   
Definitions of Selected Terms 
Constitutional definitions.  
1. Food Safety Education: The educational processes that foster “Protecting the food 
supply from microbial, chemical (i.e. rancidity, browning) and physical (i.e. drying 
out, infestation) hazards or contamination that may occur during all stages of food 
production and handling-growing, harvesting, processing, transporting, preparing, 
distributing and storing” (Rhode Island Food Safety Education, Cooperative 
Extension, 2000). 
2. Extension: “Conscious use of communication of information to help people form 
sound opinions and make good decisions” (Van den Ban & Hawkins, 1996. p.9). 
3. Education: “Bringing about desirable changes in knowledge (things known), attitudes 
(things felt) and skills (things done), either in all, or one or more of them” (Reddy, 
1993, p.7). 
4. Extension Education: “An applied science consisting of content derived from 
research, accumulated field experiences and relevant principles drawn from the 
behavioural sciences synthesised with useful technology into a body of philosophy, 
principles, content and methods focussed on the problems of out-of-school education 
for adults and youth ” (Leagans, 1961 as cited by Reddy, 1993, p.3). 
5. Extension educational process: “The composite of actions where an Extension 
educator conducts a situational analysis of individual and community needs, 
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establishes specific learning objectives, implements plan of work and evaluates the 
outcomes of the instruction to determine o[i]f behavioral changes have occurred” 
(Seevers, Graham, Gamon, & Conklin, 1997, p.246). 
6. North Central Region: The North Central Region consists of the states of Illinois, 
Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, 
Ohio, South Dakota and Wisconsin (Sustainable Agriculture and Research Education, 
2008). 
7. Perceptions: “A personal view or judgment about a phenomenon, issue, activity, 
method, or practice” (Camara, 2006, p.9). 
8. Inservice education: Inservice training is the “training provided for someone during 
employment” (Camara, 2006, p.9). 
Operational definitions. 
1. Perceptions: The mean score on a set of statements on a five-point Likert type scale 
on the perceptions of extension educators toward food safety and the educational 
processes used in conducting educational programs on this topic. 
2. Extension Educator: Extension Educators of the CES in the program areas of Family 
and Consumer Sciences and Agricultural and Natural Resources working at the 
county and regional area offices, and the county extension directors in the NCR.  The 
educators working in horticulture, dairy, beef, cattle, farms, plant protection, insects, 
and forestry were considered as Agricultural and Natural Resource educators. 
Summary 
 This chapter was organized under the sections: background information and problem 
statement, need for the study, purpose and objectives, significance of the study, and 
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definitions of the selected terms.  Foodborne illnesses have been identified as a serious 
concern in the United States, and have severe health and economic implications.  It has been 
reported that absolute safety of food is not possible in spite of the strict regulatory policies in 
place.  Added to this, the general public of the United States is not well educated about 
agriculture and food safety issues. In this context, food safety education assumes 
significance.  
Extension educators working in the CES are positioned uniquely to educate the 
general public in nonformal educational settings.  The CES has been offering educational 
programs relative to food safety for the past many years, and it is reasonable to assume that 
such extension educators will be knowledgeable on food safety issues.  But, The Theory of 
Expert Competence proposed by James Shanteau posits that knowledge is not the only 
required factor for competence.  This information indicates that extension educators should 
be educated not only on the technical aspects of food safety but also on the educational 
processes involved in conducting educational programs on this topic.  Hence, it becomes 
essential to know: what are the perceptions of extension educators toward food safety and the 
educational processes used in conducting educational programs on this topic; what are the 
different teaching methods and tools the extension educators are using to educate their clients 
on this topic; and what are their inservice needs related to the educational processes on food 
safety.  
There has been no known research conducted analyzing the perceptions and 
educational processes used by food safety extension educators.  There have been some 
studies that studied the perceptions of the extension educators toward the educational 
processes related to different agricultural content areas but there is no study that has 
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compared and contrasted the results among the 12 states in the NCR.  Also, there is no 
known research study that has identified the food safety educational processes related 
inservice needs of extension educators.  This study was aimed at contributing information 
that could be used for the successful education of Extension’s clients for food safety 
education and also for designing inservice educational programs for extension educators. 
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CHAPTER 2 
Review of Literature 
 Food safety is a serious concern in the United States.  Therefore, education about 
food safety is important so people can adopt safe food behaviors.  Education on food safety is 
being offered by educators in a variety of settings.  Extension educators in the CES are 
uniquely positioned to educate the general public and farmers on food safety issues because 
Extension has been educating people of the United States for more than 100 years now.   
There is little known research available on the educational processes used by extension 
educators in conducting food safety educational programs.  To ascertain the status, and 
improve the existing food safety educational programs it is essential to analyze the 
perceptions of extension educators toward food safety and the educational processes related 
to food safety education; the different teaching methods and tools being used by extension 
educators in food safety education; and the educational processes related inservice needs of 
extension educators.  This chapter focuses on these three components reviewing literature on 
the U.S. and global food safety situation, the construct ‘perceptions’ and its importance, the 
CES, adult education (philosophy, theory, and teaching methods and aids), educational 
processes and inservice education. 
This chapter is divided into seven sections.  A brief review of the food safety situation 
in the U.S. and globally is provided in section one.  The theoretical and conceptual 
frameworks that guided the study are described in section two.  The characteristics and 
usefulness of ‘perceptions’ is presented in section three.  Section four gives a brief review of 
the history, importance, and functions of CES.  Adult education philosophies, theories, and 
the different teaching methods and aids employed in adult education are described in section 
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five.  Section six briefly describes the different educational processes and need for inservice 
education on these processes.  Finally, section seven presents research findings from related 
past studies.   
U.S. and Global Food Safety Situation 
 Food safety concerns are increasing all over the world (Motarjemi & Kafarstein, 
1999; World Health Organization (WHO), 2007).  “Foodborne illnesses represent a major 
and daily health threat in all countries, from the most to the least developed” (De Waal & 
Robert, p. 66).  In 2005 alone, 1.8 million people died globally of diarrhoeal diseases caused 
due to lack of food and water safety (WHO, 2007).  This is more severe in children under 
five with an estimated 3 million premature deaths (WHO, 1999).  The problem is more 
severe in the developing countries to an extent that foodborne illnesses “…have become a 
fact of everyday life.” (Motarjemi & Kafarstein, p.326).  
Food Safety Asia (2010) reported that more than 700,000 people succumb to food and 
waterborne diseases every year in the Asia Pacific region.  The situation in Africa is also 
alarming with acute food poisoning outbreaks being a common occurrence (De Waal & 
Robert, 2005). Food and Agriculture Organization (FAO) (2004) and the WHO (1999) have 
reported that the health and economic implications associated with lack of food safety are 
enormous. 
The situation in industrialized countries is also not very different, with a growing 
concern over food related health risks among the public (Otsuki, Wilson, & Sewadeh, 2001).  
WHO (2007) has reported that 30% percent of the population in industrialized countries are 
suffering with foodborne illness every year.  The food safety concerns have been on a rise in 
these countries over the past 2 to 3 decades (Kafarstein, Motarjemi, & Bettcher, 1997).  And, 
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the consumers are demanding safe food (Buzby, 2003).  The pacific island countries reported 
one foodborne illness per every 100 individuals between 1996 and 1999, with 5.4 million 
cases of foodborne gastroenteritis reported annually in Australia alone (De Waal & Roberts, 
2005).  
Coming to the situation in the U.S., despite its strict food safety policies and 
regulation, 76 million cases of foodborne illnesses with an estimated 5,000 deaths occur 
every year (CDC, 2007; WHO, 2007).  Guion, Simonne, and Easton (2004) reported that ¼th 
of population of the United States suffers from foodborne illness every year.  In addition, a 
majority of the people of United States are ignorant about agriculture (Blackburn, 1999). 
Therefore, educating consumers about food safety is necessary for decreasing the foodborne 
illnesses in the U.S. (Taylor & Curtis, 1999).  
Research shows the utility of educating consumers about food safety in order to 
reduce the incidence of foodborne diseases (Meer & Misner, 2000; Patil, Cates, & Morales, 
2005).  Laminack, Dainello, Degenhart, Vestal, and Wingenbach (2008) found that an 
experiential educational course resulted in a significant knowledge gain about food 
irradiation, a safe food technology.  Also, Wardlaw (1999) found that a food safety education 
project brought about a change in participant’s behaviors toward reducing the risk of 
foodborne diseases from E.coli O157:H7.   
Further, an urgent need for education about food safety is being increasingly felt than 
ever before with universities delivering online courses for people at a distance.  One example 
is the College of Agricultural and Life Sciences at Iowa State University that offers a Food 
Safety and Defense Graduate Certificate for food industry personnel, food-related 
professionals and graduate students (AGCareers.com, 2010).  All this clearly indicates that 
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educating consumers about food safety is one of the crucial components in achieving food 
safety.  A review of the theoretical framework and the conceptualizations that were framed 
based on the theory to help guide this study are presented in the next section. 
Theoretical and Conceptual Framework 
The theory of planned behavior (TPB) proposed by Icek Ajzen served as the 
theoretical framework for this study.  Research findings from studies conducted on 
‘perceptions’ in experimental psychology provided support to the theoretical framework.  
According to the TPB, a person’s intentions to perform behaviors can be predicted from three 
variables: 1. attitudes toward the behavior, 2. subjective norms, and 3. perceived behavioral 
control.  Intentions and perceived behavioral control are the major factors influencing a 
person’s actual behavior (Ajzen, 1991).  Ajzen (2006) stated that attitude toward a behavior 
is the value placed in performing that behavior while the subjective norm is the perceived 
social pressure whether or not to engage in that behavior, and perceived behavioral control is 
a person’s perception of his/her ability to perform a given behavior.  
TPB is an extension of the Theory of Reasoned Action (TRA) proposed by Fishbein 
and Ajzen (Madden, Ellen, & Ajzen, 1992).  The addition of perceptions on behavioral 
control distinguishes TPB from TRA.  It can be seen from the TPB that perceptions are one 
of the major predictors of behavior.  This means, extension educators’ perceptions could 
influence their behaviors.  Hence, it could be conceptualized that extension educators’ 
perceptions about food safety, educational processes involved in conducting educational 
programs on food safety, and inservice needs related to these processes can influence 
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behavioral traits like wanting to have more instructional materials, adopting different 
teaching methods and tools, and attending inservice workshops. 
Research (Bargh, Chen, & Burrows, 1996; Brewer, Weinstein, Cuite, & Herrington, 
2004; Chartrand & Bargh, 1999; Chen & Bargh, 1997; Dijksterhuis & Bargh, 2001; 
Dijksterhuis & van Knippenberg, 1998; Ferguson & Bargh, 2004; Gordon, 2002) indicates 
that peoples’ behaviors are influenced by their perceptions.  Dijksterhuis and Bargh (2001) 
and Ferguson and Bargh (2004) worked on human subjects and found that perceptions 
toward a behavioral trait do influence the related behavior.  Dijksterhuis and Bargh stated 
that “There is a direct link between perception and action” (p.11).  Ferguson and Bargh found 
that perception of a stimulus inevitably activates knowledge, and this influences behavior. 
They purported that “…behavior is automatically shaped and guided by the knowledge that is 
incidentally activated during perception…” (p.34).  Knowledge that is activated while 
perceiving a particular action can lead to the performance of that action.  And, this can 
influence even complex behaviors (Ferguson & Bargh).  
Based on the findings of the two studies it could be reasonably inferred that extension 
educators with favorable or positive perceptions toward food safety, the educational 
processes related to food safety, and high need for inservice education will behave differently 
from those with negative perceptions.  Extension educators could be more interested to learn 
about food safety, food safety educational processes, and adopt innovative teaching 
strategies. Also, they are more likely to attend inservice workshops.  
Dijksterhuis and Bargh (2001) stated that certain factors facilitate or inhibit 
perceptions getting translated into behavior.  Despite the presence of these factors it can still 
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be said that perceptions do have an effect on human behavior.  However, removing the 
inhibitory factors increases the effect of perceptions on behavior, and if there is no inhibitor, 
perceptions translate into behavior (Dijksterhuis & Bargh).  Some inhibitory factors for 
extension educators could be varying demographics, lack of sufficient knowledge about food 
safety and the educational processes related to food safety, and lack of competence in using 
different teaching methods and tools.  Most inhibitory factors could be addressed through 
inservice education.  
In conclusion, the TPB proposes perceptions about behavioral control as one of the 
most important predictors of the actual behavior.  And, research in experimental psychology 
supports the view that perceptions pave the way to actual behavior.  Hence it was 
conceptualized that perceptions of extension educators toward different aspects of food 
safety education could influence their behavior related to the same. 
Characteristics and usefulness of perceptions. This section examined the 
characteristics of perceptions and contextualized them to this study.  Van den Ban and 
Hawkins (1996) defined perception as “The process by which we receive information or 
stimuli from our environment and transform it into psychological awareness” (p.59 & 282). 
According to Schunk (2008) perception is “attaching meaning to environmental inputs 
received through the senses” (p.141).  Camara (2006) defined perception as “A personal view 
or judgment about a phenomenon, issue, activity, method, or practice” (p.9).  Further, 
perceptions involve selection and organization of material from outside environment to 
provide meaning to our experiences (Universal Teacher Publications, 2009). 
It is indicative from the above definitions that perceptions result in awareness, 
meaning making, and judgment about the perceived object.  This could mean that perceptions 
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of extension educators about food safety and educational processes related to food safety 
could result in awareness and judgments about the same, which in turn could affect their 
behavior related to educational programming.  Jayaratne (2001) analyzed the perceptions of 
the extension educators in the NCR of the U.S. toward sustainable agriculture and found that 
perceptions help understand the world-views and experiences of extension educators.  The 
perceptions of extension educators could help us understand their views and experiences 
about food safety and educational programming on this topic which could be used in 
developing future inservice worshops. 
Universal Teacher Publications (2009) stated that perception is a very complex 
process, and involves a complex interaction of selection, organization, and interpretation.  
They further stressed that despite its reliance on the senses for obtaining raw data, the 
perceptual process tends to amalgamate, improve and change this data due to interaction.  
Perceptions add as well as deduct from the sensory world (Universal Teachers Publications).  
This means, extension educators are likely to analyze and synthesize the perceived 
information about food safety and the educational processes related to it, which are higher 
order cognitive skills according to Bloom’s taxonomy.  As a result of this, the end product 
could be meaningful and may have implications for designing food safety educational 
processes and for inservice education. 
Maund (2003) defined perception as “… a process by which we acquire knowledge of 
an objective world” (p.1).  According to the Aristotelian approach, perception is a “… natural 
process or activity whereby the perceiver comes to acquire knowledge of things in the world 
in which the perceiver is situated” (pp.23-24).  Perception is one of the three pathways by 
which people can acquire knowledge (Royce, 1974 as cited by Hentschel, Smith, and 
19 
 
Draguns, 1986).  Maund stated that perception serves in acquisition of practical knowledge 
(both ordinary and scientific) and justification of knowledge claims.  This means, extension 
educators with favorable or positive perceptions may want to acquire more knowledge on 
food safety and food safety educational processes.  Inservice workshops could be one of their 
knowledge acquiring avenues.  
If the extension educators end up acquiring some knowledge due to favorable 
perceptions it may have further implications.  According to Rogers (1995), knowledge is the 
first stage in the innovation-decision process that ends with a confirmation stage.  The four 
stages in the innovation-decision process are knowledge, persuasion, decision, and 
confirmation.  So it could be reasonably assumed that knowledge gained as a result of 
favorable perceptions may lead extension educators to make informed decisions about their 
educational programs related to food safety. 
According to Hentschel, Smith, and Draguns (1986), perception abides by some 
general laws, is an event over time rather than an instantaneous reaction to outside 
stimulation, has its roots beyond awareness, often related with the observer’s private world 
and emotional experiences, and culminates in conscious representation and meaning.  Maund 
(2003) stated that the perceptual experiences are means of discriminating objects, guides to 
action, are connected with the perceptual thoughts and beliefs, and form the basis for 
judgments.  Armstrong (1988) stated that “Perception is a continuous ‘mapping’ of what is 
going on in the environment” (p.128), and these maps have the character of intentionality.  
This suggests that perception is not a random or instantaneous process, but is selective (Graf 
& Platen, 1985).  Also, perceptions guide actions, form the basis for judgments, and are 
deliberate.  
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In summary, perceptions are intentional and deliberate events that result in awareness 
and judgments about the object being perceived.  Also, they let us know the world views of 
the perceiver and involve analysis and synthesis of the information being perceived.  They 
are one of the ways of acquiring knowledge and are guides to behavior.  Hence, exploring 
and analyzing the perceptions of extension educators about food safety and educational 
processes related to conducting educational programs on food safety is important to improve 
the food safety educational programming in the CES.    
Cooperative Extension System 
The research subjects for this study were the extension educators working for the 
CES.  Therefore, a brief review of the different aspects related to the CES is provided in this 
section.  The Cooperative Extension System (CES) is the outreach arm of land-grant 
universities (McDowell, 2001), and was established by the Smith-Lever Act of 1914 
(Association of Public and Land-Grant Universities, 2009; Seevers, Graham, Gamon, & 
Conklin, 1997).  The CES is the largest nonformal educational organization in the United 
States (Fiske, 1989; Franz, 2007).  
The CES is a “…Public funded, nonformal, educational system that links the 
education and research resources of the United States Department of Agriculture, land-grant 
universities, and county administrative units” (Seevers et al., 1997, p.1 & 244).  The CES 
was instrumental in making the American agricultural revolution possible that increased farm 
productivity (Singleton & Hillers, 2006).  The mission of Extension as written in the Smith-
Lever Act was “… to aid in diffusing among the people of the United States useful and 
practical information on subjects relating to agriculture and home economics, and to 
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encourage the application of the same…” (Smith-Lever Act of 1914 as cited in Seevers et al, 
p.7).  
The fundamental purpose of the CES is to educate people so they can make decisions 
important to their lives on their own (Seevers et al., 1997).  The purposes of the CES are 
(McDowell, 2001, p.69): 
1. To seek to know the problems of ordinary people and to bring those problems to the 
attention of the researchers. 
2. To deliver functional education, based on the best scholarship available, to ordinary 
people, to help solve their problems. 
3. To collect political support from the beneficiaries of extension programs in order to 
fund the continued research and education of ordinary people of the society – not just, 
or even primarily, farmers. 
It can be deduced from the literature cited above that the CES is primarily concerned with 
identifying the needs of people, taking them to researchers at land-grant institutions, and 
offering solutions in the form of educational programs grounded in research. 
There is criticism from some quarters that Extension has outlived its usefulness and is 
not relevant anymore (McDowell, 2004; 2001; Warner, Christensen, Dillman, & Salant, 
1996).  But, Extension still exists and continues to serve the public (Holz-Clause, 2009; 
Warner et al.,).  Holz-Clause stated that “Extension’s brand equity in the knowledge market 
is about the quality of its applied research and the quality of its educators” (p.118), reflecting 
the credibility of the CES. 
There are many food safety education providers in the United States.  But, the CES is 
the primary facilitator of information for clients in the food, fiber, and energy production 
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chain (Holz-clause, 2009).  The CES is “considered the most reliable and unbiased source of 
information…” (Feller et al, 1984, p.65 as cited by McDowell, 2001) because the education 
offered is grounded in research conducted at the land-grant universities (McDowell, 2001).  
Association of Public and Land-Grant Universities (2009) stated that research conducted at 
land-grant universities is translated into pragmatic knowledge and disseminated to the public 
through the CES.  
The CES has grown enormously since its inception.  CES is a dynamic and ever-
changing organization (Seevers et al., 1997).  Initially its emphasis was on agriculture and 
home economics which later evolved into different program areas covering almost all the 
facets related to human living.  The changes that have occurred in the CES over the years 
have expanded it mainly into seven program areas (Iowa State University Extension, 2010):  
1. Extension to agriculture and natural resources,  
2. Extension to business and industry,  
3. Extension to community and economic development,  
4. Extension to Families,  
5. Extension to 4-H youth development,  
6. Continuing education and professional development, and 
7. Global Extension 
The program areas differ from state to state depending on the needs of the community.  
The CES is the largest adult education institution in America (Franz, 2007).  A great 
majority of its clients are adults, the only exception being 4-H and Youth development that is 
completely dedicated to serving young people.  Therefore, the CES should ground its 
organizational operations in adult education theories (Franz).  Given this interrelatedness and 
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the fact that extension educators who participated in this study were adult educators, a review 
of some of the important components of adult education is essential, which is provided in the 
next section. 
Adult Education 
 Brief history and assumptions about adult education.  Adult education in the U.S. 
dates back to four centuries when the white man landed on the North American coast at 
Jamestown and Plymouth in 1607 and 1620, respectively (Cartwright, 1945).  Adult 
education occupies a very important place in the American education system.  De Crow 
(1968) stated that “No day passes in the United States without the invention of new kinds of 
adult education programmes…” (p.186), indicating the importance given to adult learners in 
the United States education system.  According to Long (2004) the increasing number of 
adult learners in the United States has significant implications in areas like “…economic 
development, occupational trends, governmental policy, and educational programs and 
practice” (p.23).  Adult education as a professional field of practice in the United States is 
relatively young, and was founded no earlier than 1920 (Merriam, 2001).  Adult education 
has changed a lot from being highly informal then to being nonformal and formal now.  
 Previously, it was thought that the principles that hold good for pedagogy would hold 
good for adult learners, also.  It took some thought and time for educators to realize that 
“…adult is not merely a large child” (Newton, 1977, p.361).  Hence, a different approach is 
needed to educate adults.  Various scholars have been working to arrive at a theory or 
framework that can explain all the facets related to adult learning (Merriam, 2001) but there 
is no single theory or framework that has been commonly accepted.  
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Efforts to integrate different ideas and research findings related to adult learning to 
develop a framework began in 1949.  The European scholars had already coined the term 
‘andragogy’ for an integrated framework of adult learning to differentiate it from pedagogy 
(Knowles, Holston, & Swanson, 2005).  Alexander Kapp, a German high school teacher 
coined the term ‘andragogy’ way back in 1833 (Cooper & Henschke, 2001; Reischmann, 
2004).  Lindemann was the first person to bring this term to the U.S. but it was introduced 
into American and international literature by Malcolm Knowles (Henschke & Cooper, n.d.).  
Knowles (1980) defined andragogy as “the art and science of teaching adults” (Knowles, 
1980, p.43 as cited by Merriam 2001).  Of the different frameworks on adult learning/ 
education, andragogy is one of the commonly accepted frameworks (Merriam, 2001) though 
it is not sans criticism from some quarters that is not a scientific theory (Davenport, 1987 & 
Davenport & Davenport, 1985). 
Several adult education researchers (Draves, 1997; Kidd, 1973; Knowles, 1984, 1990; 
Lindeman, 1926 as cited by Knowles (1990); Long, 2002 as cited in Galbraith, 2004; 
Newton, 1977) have proposed some assumptions about adult learning/education which were 
theoretically grounded later.  The essence of all these assumptions is more or less the same, 
and can be distilled down to the following 10 assumptions: 
1. Adult learning is needs and interests based. 
2. Adult’s orientation to learning is life-centered. 
3. Adult learner is a storehouse of experiences that determine his identity. 
4. Adult learning is self-directed. 
5. Adults are characterized by readiness to learn. 
6. Adult learning is more variable because of varied ages of the learners. 
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7. Adult orientation to learning is life-centered or task-centered or problem-centered. 
8. Adults are more motivated intrinsically than extrinsically.  
9. Adults are neither super learners nor slow learners, and their learning is facilitated 
in a unique and subjective way. 
10. Adult learners are capable of making their own decisions related to their learning. 
These assumptions can be applied in various adult learning, professional 
development, and human resource development settings.  The extension educators should 
consider these assumptions while conducting educational programs because they are time 
tested and research based.  And, the same set of assumptions could be used in designing food 
safety inservice workshops of extension educators. 
Adult education philosophies.  Adult education is not highly structured, and 
educators determine the curriculum for the programs (Zinn, 2004).  This involves decision 
making on the part of adult educator (Zinn).  Personal philosophy helps make these decisions 
which in turn are based on the adult educators’ personal beliefs, values, and attitudes (Zinn).  
Apps (1985) suggested that extension educators can benefit from knowing about their 
philosophy in five major ways.  They can: 
1. Become aware of what they do as practitioners, 
2. Find alternative approaches to program planning, teaching, budgeting, etc 
3. Become aware of how values, ethics, and esthetics can be applied to their 
practice, 
4. Know the importance of personal histories and how they influence what they do 
as educators, and 
5. Free themselves from dependence on someone else’s doctrine. 
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Elias and Merriam (1980) proposed five adult education philosophies: liberal, 
progressive, behaviorist, humanist, and radical.  Liberal philosophy emphasizes content 
mastery with the educator viewed as expert, whereas the progressive philosophy emphasizes 
more of experiential education (White & Brockett, 1987).  The behaviorist philosophy 
stresses the role of environment in achieving the desired results, while the humanist 
philosophy emphasizes the personal growth and self-direction of the learners (White & 
Brockett).  Lastly, the radical philosophy stresses the role of education in bringing about 
revolutionary social changes, and overcome oppression (White & Brockett).  It can be seen 
that the above stated adult education assumptions are heavily inspired by the humanist 
philosophy.  However, all these philosophies can be used by extension educators based on 
the situation (White & Brockett).  
Transactional modes of adult education.  Adult education programs can be 
organized in a variety of settings and transactional modes (Boyd & Apps, 1980).  Adult 
education in CES falls under nonformal settings.  Boyd and Apps classified these varied 
settings into three transactional modes: individual, group, and community.  They cautioned 
not to mistake transactional modes with teaching methods.  The same teaching methods can 
be used in all three transactional modes.  “Individual transactional mode refers to a situation 
in which an adult learns by himself…” (Boyd & Apps, p.6), whereas, in group transactional 
mode “…persons meet together…to work on some problem or concern they have” (p.6).  In 
case of community transactional mode a “group of citizens gathers together to resolve a 
problem their community faces…” (Boyd & Apps, p.6).  Different teaching methods and 
tools can be used to facilitate adult learning in each of these transactional modes.  A review 
of different extension teaching methods and tools is given in the following section. 
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Teaching methods and tools.  According to Cole (1981), the primary role of 
extension agents is teaching, and for teaching to be effective proper methods and tools have 
to be selected.  Reddy (1993) defined teaching methods as “the devices used to create 
situations in which communication can take place between the instructor and the learner” 
(p.31).  This definition indicates the importance of proper selection of teaching methods in 
delivering extension educational programs.  As stated previously, numerous methods can be 
used in teaching adults (Conti & Kolody, 2004).  But, they should be selected based on the 
learning situation, the audiences, subject matter, desired change, learning theories, primary 
function of method, need and time factors, and availability of the method (Cole).  Teaching 
methods also have an indirect influence in spreading the information in addition to the 
conscious dissemination that takes place, and this indirect influence is substantial (Reddy, 
1993).  
Conti and Kolody (2004) stated that the first task to be done before selecting a 
particular teaching method is defining exactly what we want to accomplish.  The method to 
be selected is very important for it “identifies the ways in which people are organized in an 
educational activity …” (Verner, 1959 as cited by Conti & Kolody, p.181).  Also, it 
“…establishes a relationship between the learner and the agency providing the educational 
activity” (Verner as cited by Conti & Kolody, p.181).  Jayaratne and Martin (2003) suggested 
that extension professionals should learn more about the teaching methods and tools they use 
if they want to present the information effectively to the clients.  In short, the teaching 
methods used in an educational program determine its impact on clients. 
Garton (1999) classified teaching methods into three major categories: 
1. One-way communication methods 
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2. Two-way communication methods 
3. Laboratory methods 
Lectures, using resource persons, symposiums and panel discussions fall under one-
way communication methods whereas group discussion, case study, problem solving, role-
play and brain storming fall under two-way communication methods.  Demonstrations and 
tours or field trips fall under laboratory methods.  The two-way and laboratory methods 
provide for experiential education as they give the learner an opportunity to actively engage 
in the learning situation and reflect on the situation (Garton). 
Wilson and Gallup (as cited by Reddy, 1993) classified extension teaching methods 
based on use and form.  This classification is followed in the United States and is given 
below.  
1. Teaching methods according to use: individual contacts, group contacts, and mass 
contacts 
2. Teaching methods according to form: written, spoken, visual or objective and spoken 
and visual 
Telephone calls, office calls and result demonstrations are classified as individual contacts 
whereas method demonstrations and tours are considered under group contacts.  Bulletins, 
posters, television and exhibits are classified mass contact and written methods.  Office calls 
and telephone calls are considered as spoken methods whereas result demonstrations, 
exhibits, posters, and motion pictures are considered visual or objective methods.  Meetings 
at methods demonstrations and result demonstrations are classified as spoken and visual 
methods (Reddy).  
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Research shows the use of multiple teaching methods in conducting educational 
programs to be effective, and this should be done based on the situation.  According to Hall, 
McKinnon, Greiner and Whittier (2004) use of multiple teaching methods may be useful 
when highly technical information is to be presented.  They also stated that using multiple 
methods may be useful for geographically dispersed rural audiences.  Rodewald (2001), and 
Ota, DiCarlo, Burts, Laird, and Gioe (2006) concur that multiple delivery systems are needed 
to have greater impact on the clients.  Garton (1999) supported this view and stated that one 
of the ways of adding variability to adult education is by using multiple teaching methods.  
Therefore, extension educators should use multiple teaching methods. Given below is a 
review of specific functions some of the commonly used teaching methods and aids serve. 
According to Israel and Ingram (1991) a relationship of trust can be nurtured with 
new clientele by using methods such as individual consultation, meetings, and 
demonstrations.  Hall, McKinnon, Greiner and Whittier (2004) stated that workshops 
facilitate skill building by engaging participants in activities, and along with demonstrations 
are found to be effective in technology transfer.  They further stated that teaching methods 
should focus on providing experiential learning opportunities to clients, and should be 
complemented with written reference materials.  In his study, Ford (1995) found that farmers 
preferred farm visits, county meetings and office conferences as the most effective teaching 
methods.  Furthermore, he found that farmers felt that extension agents place more emphasis 
on individualized methods in helping farmers solve their problems.  Studying a similar kind 
of clientele, Reisenberg and Gor (1989) found that farmers preferred on-farm demonstrations 
on innovative farming practices.  
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Coming to the extension educators’ preferences regarding the teaching methods and 
tools, Kwaw-Mensah (2008) found that extension educators perceived one-on-one instruction 
and demonstrations to be effective in educating farmers about livestock waste management.  
Camara (2006) found similar results researching extension educators’ perceptions regarding 
the teaching learning processes about water quality issues (Camara, 2006).  In a related 
study, Jayaratne and Martin (2003) found that extension educators perceived one-on-one 
instruction and demonstrations to be effective teaching methods in educating farmers about 
sustainable agriculture practices.  
Chizari, Karbasioun and Lindner (1998) found that the extension agents perceived 
result demonstrations, method demonstrations and formal group meetings to be the most 
effective teaching methods.  Hall, McKinnon, Greiner and Whittier (2004) found that 
learners preferred experiential learning methods and concise printed materials over seminars.  
Furthermore, they found that, printed fact sheets and bulletins were among the most preferred 
sources of information for the extension agents as well as their clientele. 
Teaching tools play an important role in supplementing the information presented by 
extension educators.  Marrotte (2000) found that learners preferred LCD projectors and 
PowerPoint® presentations because they felt they could concentrate on the presentation and 
not worry about taking down notes.  According to Rodewald (2001) face-videos and 
seminars are less preferred information sources.  Lehtola (2007) stated that table-top 
simulations are useful when hands-on training is not possible because they give a chance to 
debate appropriate choices and decisions rather than encountering them for the first time in 
real-life.  Dale (1969) supported that simulations are useful when real experiences are not 
possible. 
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Jenkins, Newman, Castellaw, and Lane (2000) found that cattle tips given on check 
stubs were effective in directing learners’ attention to specific management practices.  They 
also suggested that telephone calls were an effective way of getting answers from extension 
personnel.  Furthermore, they found that circulars and newsletters were effective in reaching 
people.  According to Kaiser, McMurdo and Joy (2007) poster sessions and small round table 
conferences can facilitate problem-solving skills in learners.  
Elliott (1999), and Steimle and Duncan (2004) stated that World Wide Web or 
internet can be effectively used in disseminating information to clients. Xie and Gu (2007) 
indicated the utility of podcasts in advancing Extension.  Smith and Davis (2008) concur that 
podcasting along with radio broadcasting, and internet was successful in reaching out to 
thousands of clients.  Podcasts are one of the most commonly used delivery tools by 
University Extension to convey important information (for example Iowa State University 
Extension).  In addition to the internet and podcasts, videos are also effective tools that can 
be used by extension educators in their educational programs.  Day, Latham, and Leigh 
(2004) found that video can be successfully used with American audiences, and along with 
television can be used in educating large groups of people.  Barkman (1991); Israel and 
Ingram (1991); and Polson (1999) also supported the utility of videos in educating people.  
Barkman found that inserting questions into the video programs facilitates effective learning.  
In short, the above cited literature suggests that a variety of teaching methods and 
tools can be used by extension educators in educating clients.  In addition to selecting proper 
teaching methods, extension educators should be competent in the educational processes 
required in conducting successful educational programs. 
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Educational Processes and Inservice Education 
Educational processes have been identified as one of the competency areas for the 
effectiveness of extension agents (Brown, Gibson, & Stewart, 2008; National Policy 
Statement on Staff Training and Development, 1968 as cited by Gibson & Hillison, 1994).  
The Iowa State University Extension has identified educational programming, education 
delivery, program prioritization, planning etc as core competencies for extension 
professionals around the world (ISU Extension, 2009).  The framework for research in adult 
education developed by The North Central Region-158 Committee on Adult Education in 
Agriculture identified competencies related to needs assessment, learning systems, delivery 
systems and evaluation systems as essential components in adult educational processes in 
agriculture (NCR-158 Committee on Adult Education in Agriculture, 1990).  
Extension educators are concerned about assessing the needs of their clients (Etling, 
1995), and conduct such assessments on a regular basis (Malmsheimer & Germain, 2002).  
Needs assessment is one of the components of the extension program planning process 
(Caffarella, 2002; Etling, 1995; Reddy, 1993).  One of the first priorities for a new extension 
educator is conducting a needs assessment of clients he/she is going to serve (Caravella, 
2006).  A systematically conducted needs assessment is not only beneficial to the extension 
educator who conducts it, but also to others working with similar clients (Caravella).  Needs 
can be assessed in various ways. 
Etling (1995) classified needs assessment methods into two categories: office 
techniques and group techniques.  Resource inventory forms, review of file records, future 
projection wheels, and reflective listening while attending office/telephone calls are some of 
the office techniques an extension educator can use, whereas nominal group process, county 
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form, focus group interview, and brainstorming are classified as group techniques (Etling; 
Seevers, et al., 1997).  Extension educators can also use social indicators like demographic 
information in order to assess needs (Etling).  Program evaluation can also be used as a needs 
assessment technique but has its limitations, and hence should be used in combination with 
other needs assessment methods (Etling).  Caravella (2006) stated that census review, review 
of existing needs assessment surveys, and key informant interviews can be used to identify 
needs from both quantitative and qualitative sources.  
Once the needs of the clients are assessed, extension educators design the learning 
situation.  Adults have diverse learning styles (Idding & Apps, 1992; Johnson, Carter, and 
Kaufman, 2008; Place, 2007), and for effective instruction to take place educators should be 
competent in working with different kinds of learners (Papalla, 1976).   A learning style is  
the way information is perceived, processesed, and retained by an individual (Johnson, et 
al.,).  Adults learn best when teaching methods complement their learning styles (Rollins & 
Scholl, 1992).  Hoover and Connor (2001) supported this view that accommodating the 
learning styles of all learners ensures successful transfer of information in extension 
programs.  Johnson et al., stated that diverse learning styles of learners affect the program 
delivery in CES.  Therefore, extension educators should use teaching methods that appeal to 
all the senses of learners (Place, 2007).  Furthermore, designing extension programs keeping 
learning styles of learners in view was identified as one of the important principles for 
conducting effective extension work (Place).  
There are different instruments for measuring learning styles. Myers-Briggs Type 
Indicator™ (MBTI ) and Witkin’s Group Embedded Figures Test™ (GEFT) are the two 
most widely studied learning style and personality type models in agricultural education 
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research (Davis, 2006).  A couple other models that have been used in agricultural education 
research are Mind Styles™ Model (Gregorc, 2005) and Personal Style Inventory™ (PSI) 
(Davis).  These models classify learners into distinct categories with each category having 
unique learning preferences.  Johnson et al., (2008) found that the learning styles of farmers 
(learners) and information providers were completely different.  Such a mismatch will not 
lead to successful learning.  Extension educators should be knowledgeable about such 
learning models so they can make all learners participate equally in their programs. 
Once decisions regarding learning have been made extension educators need to take 
care of the delivery systems.  The different teaching methods and tools that are used for 
conducting educational programs fall under the category of delivery systems.  A review of 
the different teaching methods and tools was already given under the ‘Adult Education’ 
section in this chapter.  In addition to the learning and delivery systems it is also important 
for extension educators to be knowledgeable in evaluation systems.  
Extension educators can no longer assume that the usefulness of their programs is 
self-evident (Andrews, 1983; Rennekamp & Arnold, 2009).  Evaluating extension programs 
is essential for accountability purposes (Andrews; Jayaratne, Hanula, & Crawley, 2005; 
Kelsey, Schnelle, & Bolin, 2005; Smith & Lincoln, 1984).  CES has a wide range of 
stakeholders all of whom are interested in knowing the impact of extension programs, and in 
this context effective evaluation systems are critical for success (Braverman & Engle, 2009).  
According to Seevers et al., (1997) evaluations fit into two types: formative and 
summative.  Formative evaluations are done to improve the program whereas summative 
evaluations are taken up to assess the impact for accountability purposes (Fitzpatrick, 
Sanders and Worthen, 2004; Schuh, 1996; Seevers et al.,).  Several evaluation approaches 
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and models are used in agricultural education settings.  Fitzpatrick et al., (2004) categorized 
these approaches into five primary categories viz., objectives-oriented, management-oriented, 
consumer-oriented, expertise-oriented, and participant-oriented approaches.  These 
approaches are value neutral and have to be chosen based on the purpose.  Some of the 
methods that can be used for collecting evaluation information are analyzing existing 
records, surveys, nominal group process, focus groups, concept mapping, card sorts, 
observations, public hearings, and interviews (Seevers et al.,; Smith & Lincoln, 1984).  
It is evident from the literature cited above that extension educators need to be 
competent in the identified educational processes: needs assessment, program planning, 
learning systems, delivery systems and evaluation systems.  But, the point of research interest 
is how competent are they and what are their inservice needs related to these educational 
processes?  Research findings that indicate the need for inservice education to extension 
educators on these five educational processes are presented in the next section.  
Inservice Education Relative to the Identified Educational Processes 
Extension professionals are expected to participate in professional development 
activities (Miller & Miller, 2009), and are in constant need of training (Taylor & Curtis, 
1999).  Schunk (2008) stated that “There is no substitute for strong professional development 
…” (p.273).  Professional development will help extension professionals to excel in their 
jobs and meet the high standards they have set for themselves (Stone & Coppernoll, 2004).  
Stone and Coppernoll further stated that professional development will help Extension make 
local, national, and global impact.  Conklin, Hook, Kelbaugh, and Nieto (2002) stated that 
inservice education is one of the important components of professional development, and is 
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one of the ways of improving programs (Christensen, Warnick, Spielmaker, Tarpley, & 
Straquadine, 2006).  
Many extension professionals around the world are not adequately trained in adult 
learning processes, evaluation, program structuring and organizing and communication 
processes (ISU Extension, 2009).  Gibson and Hillison (1994) found that extension 
administrators, agents and specialists perceived competence in program planning and 
educational processes to be important for delivering successful educational programs.  
Further, the administrators felt that extension agents needed inservice training in the 
educational processes relative to conducting an educational program.  In another research 
study, Radhakrishna (2001) found that state extension specialists needed inservice education 
in conducting needs assessment. 
Many extension educators don’t evaluate their programs meaningfully (West, 2007), 
and one of the reasons for this is lack of expertise in evaluation methodologies (Chapman-
Novakofski, et al., 1997).  Gibson and Hillison (1994) found that extension agents were in 
need of inservice training in implementing evaluation procedures.  Bailey and Deen (2002); 
and Jayaratne, Lyons, and Palmer (2008) concur that many extension professionals have little 
background in evaluation.  Therefore, it is important to address these concerns through 
inservice education.  
Program development and evaluation were identified by the You, Extension and 
Success! (YES), a competency-based professional development framework developed by the 
Texas Extension Service as the required competencies for extension professionals (Stone & 
Coppernoll, 2004).  Extension agents of Clemson University Extension expressed a greater 
need for inservice training in specific areas of program evaluation (Radhakrishna & Martin, 
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1999).  It is evident from the above cited research studies that extension professionals are in 
need of inservice education relative to educational processes required for conducting 
educational programs. 
Previous Related Studies 
Analyzing the perceptions of people involved with agriculture and their use of 
educational processes is important to making decisions.  This is reflected in the number of 
research studies that have been conducted nationally and globally in agricultural and 
extension education in these areas on major agricultural issues like livestock waste 
management (Kwaw-Mensah, 2008), water quality issues (Camara, 2006), sustainable 
agriculture (Jayaratne, 2001), ecological paradigms (Connors, Swan, & Brousseau, 2004) and 
soil and water conservation issues (Bruening & Martin, 1992), and on topics like curriculum 
development (Layfield, Minor, & Waldvogel, 2001), inservice education (Chizari, Lindner, 
& Zoghie, 1999; Koundinya & Martin (in press); Layfield & Dobbins (2002)), educational 
delivery strategies (Dollisso & Martin, 2001; Toro & Place, 2004).  A brief summary of 
research findings from each of these studies is given below. 
Kwaw-Mensah (2008), Camara (2006) and Jayaratne (2001) analyzed the perceptions 
of extension educators of the NCR of the U.S. regarding educational processes used in 
teaching livestock waste management, water quality issues, and sustainable agriculture, 
respectively.  Kwaw-Mensah found that extension educators perceived livestock waste 
management concepts and practices and livestock waste management education favorably.  
But, their perceptions regarding the extent of use of selected teaching methods and tools, and 
their effectiveness were not as favorable.  
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Camara (2006) found that extension educators perceived protecting water and 
environment to be an important concern.  Jayaratne (2001) found that extension educators 
perceived sustainable agriculture favorably and felt that sustainable agriculture practices 
were beneficial.  However, 43.2% of these respondents perceived the term ‘sustainable 
agriculture’ to be ambiguous.  Based on these findings they made some important 
recommendations to improve the extension educational processes.  Connors, Swan, and 
Brousseau (2004) explored the perceptions of agriculture teachers of Lithuania towards the 
ecological paradigm.  The agriculture teachers perceived environmental sustainability and 
social responsibility to be very important to the future of Lithuanian agriculture, and hence 
taught these topics to to students, indicating the influence of perceptions on actions.  
Chizari, Lindner, and Zoghie (1999) studied the perceived educational needs of 
Iranian extension agents on sustainable agriculture, and found that extension agents needed 
training to effectively disseminate sustainable agriculture practices.  Also, they perceived 
visits to countries with advanced sustainable agriculture practices and educational programs 
during winter months as effective ways of receiving education on sustainable agriculture.  
Layfield and Dobbins (2002) identified the inservice needs of South Carolina 
agriculture teachers based on their perceived competence in teaching related factors.  They 
found that using computers in classroom teaching was the major need for experienced 
teachers whereas utilizing a local advisory committee was the major need for beginning 
teachers.  Developing a local adult education program was the common major need for both 
sets of teachers.  Important recommendations for addressing these needs were made based as 
a result of this research study.  Koundinya and Martin (in press) studied the food safety 
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inservice needs of agriculture teachers in Iowa and suggested that their perceptions about 
food safety issues could influence their behavior related to inservice education. 
Layfield, Minor, and Waldvogel (2001) determined the perceptions of South Carolina 
agriculture teachers toward integration of science into the agricultural education curriculum 
and found that the teachers perceived themselves to be prepared to teach biological and 
physical science concepts.  They also perceived that undergraduate instruction in agricultural 
education should teach about integration concepts.  Dollisso and Martin (2001) analyzed the 
perceptions of farmers of the Iowa Young Farmers Educational Association regarding their 
preferred sources for receiving educational information and found that these farmers 
preferred magazines more than anything else.  
Jayaratne, Martin, and DeWitt (2001) studied the perceptions of extension educators 
in the Agricultural and Natural Resources program area in the NCR of the U.S. and found 
that extension educators perceived sustainable agriculture positively.  The extension 
educators perceived practices like integrated pest management to be more an educational 
process than mere delivery of information.  Toro and Place (2004) studied the perceptions of 
Honduran dairy farmers towards an extension educational delivery system and found that 
farmers perceived that local extension programs were not based on their needs.  Regarding 
the educational delivery methods they preferred programs involving hands-on activities.  
Bruening and Martin (1992) studied the perceptions of the farmers regarding soil and water 
conservation issues and found that farmers perceived the Conservation Reserve Program to 
be beneficial. 
It can be seen from the above cited research studies that perceptions of respondents 
were analyzed in making important decisions for improving the educational processes and 
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programs.  Also, it can be reasonably deduced from these research findings that perceptions 
are the perceivers’ reality about the world and important decisions for their improvement are 
made based on what they perceive. 
Summary 
This chapter was organized under the sections: U.S. and global food safety situation, 
theoretical and conceptual framework, the characteristics and usefulness of perceptions, 
reviews on CES, adult education,  educational processes and need for inservice education, 
and research findings from related past studies.  
The Theory of Planned Behavior provided the theoretical framework for this study.  
The main premise of this theory is that a person’s intentions to perform a behavior and the 
actual behavior can be predicted by some factors, with perceptions about behavioral control 
being one of the most important factor.  This tenet was conceptualized to infer that extension 
educators’ perceptions about food safety and the educational processes related to food safety 
education, and inservice needs related to food safety education could influence their behavior 
related to educational delivery systems (teaching methods and tools) and inservice education. 
Since the perceptions of extension educators were analyzed in this study, a review of 
the characteristics and usefulness of perceptions was provided.  The literature indicated that 
perceptions result in awareness, judgments, and knowledge about the object being perceived.  
Also, perceptions would help understand the perceiver’s world-views and experiences.  The 
literature also indicated that higher order cognitive skills are utilized while processing the 
perceived information indicating that perceptions are meaningful to the perceiver and are not 
the result of some random actions. 
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This study was confined to extension educators in the program areas of agricultural 
and natural resources, family and consumer sciences, and all the county extension directors 
working in the CES.  Food safety education is one of the important educational topics CES 
offers.  A review of history, importance and functions of CES was provided to give context 
to the study and justify the selection of extension educators as research subjects for this study 
from among the different food safety educators in the U.S.   
The primary clients for the research subjects of this study are adults.  Therefore, a 
review of different adult education philosophies, theories, and different teaching methods and 
tools used in extension educational programs was presented.  Extension educators have to do 
a lot of ground work before conducting educational programs.  They have to assess the needs 
of their clients, plan the programs, make decisions related to learning systems, delivery 
systems, and have to evaluate the programs for accountability and impact assessment 
purposes.  So, a review of the importance of these five identified educational processes in 
conducting food safety educational programs, and the inservice needs of extension educators 
relative to these processes was given.  The literature review suggested that extension 
educators may not yet be fully competent in these five educational processes.  
Finally, a review of research studies that have been conducted on analyzing the 
perceptions of agricultural educators about some important agricultural issues; identifying the 
various educational strategies used by extension educators; and identifying the inservice 
needs of agricultural educators was given.  This section encompassed research studies from 
different countries in both formal and non-formal agricultural education settings indicating 
the importance and global applicability of this study. 
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In conclusion, this chapter has provided a rationale for this study and provides the 
foundation for answering the following research questions: 
1. What are the perceptions of extension educators toward food safety? 
2. What are the perceptions of extension educators toward the educational processes 
related to food safety education? 
3. What food safety educational processes related inservice needs do extension 
educators have? 
4. What are the perceptions of extension educators regarding the effectiveness of 
different teaching methods and tools for food safety education? 
5. To what extent are extension educators using different teaching methods and tools in 
food safety education? 
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CHAPTER 3 
Methods  
The purpose of this study was to analyze the perceptions and extent of use of food 
safety educational processes by extension educators in the Cooperative Extension System of 
the North Central Region of the United States.  The following five specific objectives served 
to accomplish the study’s purpose: 
To identify and analyze: 
1. The perceptions of extension educators toward food safety; 
2. The perceptions of extension educators toward the educational processes related to 
food safety education; 
3. The food safety educational processes related inservice needs of extension educators. 
4. The perceptions of extension educators regarding the effectiveness of different 
teaching methods and tools for food safety education; and 
5. The extent of use of the different teaching methods and tools by extension educators 
in food safety education. 
This chapter provides a description of the research design, methods and procedures 
used towards accomplishing the purposes of the study.  The chapter was organized under the 
sections: research design, data source, sampling procedure, instrumentation, data collection, 
data analysis, assumptions made by the researcher and limitations of the study. 
Research Design 
A descriptive cross-sectional survey was used for this study.  This survey included 
measuring both intangibles (perceptions) and tangibles (teaching methods and tools, and 
inservice needs).  The intangible measure was operationally defined to facilitate objective 
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data collection and analysis.  This research design was deemed appropriate for this study 
because this study was predominantly exploratory and descriptive, and aimed at collecting 
information from a large sample.  According to Ary, Jacobs, Razavieh, and Sorensen (2006), 
a survey design is appropriate when collecting information from a large sample.  Since it is a 
survey, some internal validity threats are inherent which were addressed by using a suitable, 
reliable and valid questionnaire.  Measurement error was reduced by stating the questions 
clearly without any ambiguity and giving short and simple instructions for each section.  
External validity threats like sampling error, selection error, and frame error were 
addressed by selecting an up-to-date representative random sample free of duplications.  
However, non-response error could be a threat to the external validity of this study.  
Therefore, proper statistical measures grounded in research were adopted to account for this 
error.  Overall, the research design chosen for the study was believed to be appropriate to 
accomplish the purpose of this study. 
Data Source 
The population for this study consisted of all extension educators in the program 
areas of Family and Consumer Sciences and Agriculture and Natural Resources, and the 
County Extension Directors (CEDs) in the NCR of the U.S.  CEDs were selected because 
most of them had job responsibilities in more than one program area.  The sampling frame 
was prepared by procuring the list of Family and Consumer Sciences and Agricultural and 
Natural Resources extension educators and CEDs from the most current staff directories at 
respective land-grant university CES websites.  The list thus procured was cross-checked for 
accuracy with the list of extension educators procured by another researcher who had the 
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same survey population.  The frame was duly double checked for any possible duplication. 
These procedures ensured that there were no selection and frame errors. 
Sampling Procedure 
The probability sampling procedure was used and a disproportional stratified random 
sample was drawn from the total population.  A margin of error of ± 5% at 95% confidence 
level with a 0.5 variance of hypothesized proportion was considered for this study.  The 
sample size was calculated using the formula: 
 
 
          1       (z) 2 
          E 
       √pq 
 
Where  
n = sample size needed 
E = desired margin of error   
pq= variance of hypothesized proportion  
z = z score of confidence interval 
The formula yielded a sample size of 384 research subjects for the above mentioned 
chosen criteria.  Ary et al., (2006) suggested oversampling the subjects based on the 
anticipated response rate for the study, and indicated a response rate of 50% to be achievable 
for social science studies.  Baruch (1999) analyzed 175 different academic studies in the 
years 1975, 1985, and 1995, covering about 200,000 respondents, and found the mean 
response rate to be 55.6%.  Along the same line, the researcher analyzed all the articles 
(n=22) published in the Journal of Agricultural Education, the premier peer-reviewed journal 
2
n = 
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in the agricultural education discipline in the U.S., in the year 2008, and found the mean 
response rate to be 71.85%.  The response rate achieved for the pilot-test conducted for this 
study with 20 randomly selected extension educators was 40%.  Keeping the mean response 
rate (55.81%) of these three findings and suggestions of Ary et al. in view, a 50% response 
rate was anticipated for this study, and accordingly the sample was oversampled by 100%.  
So, 768 extension educators served as the sample for this study.  Some of the email messages 
bounced back due to invalid email addresses while some potential respondents had opted out 
of surveys via SurveyMonkey®.  Replacement lists were developed and administered duly 
following the sampling procedure.  The researcher made sure that 768 extension educators 
received the surveys.   
Sixty-four extension educators were randomly selected from each of the 12 strata 
(states).  Ary et al (2006) indicated this to be an appropriate sampling method for researching 
the differences among the strata.  Agresti and Finlay (2008) stated that disproportional 
stratified sampling is useful when there are differences in the population sizes among the 
different strata.  This was true for this study as there were differences in the population sizes 
among the different states with Wisconsin having as high as 378 and South Dakota having as 
few as 89 eligible research subjects.  So, the sampling procedure selected for this study was 
deemed appropriate. 
Instrumentation 
The Institutional Review Board at the Iowa State University approved this study.  The 
electronic questionnaire was developed using SurveyMonkey® with the cooperation of the 
Director of the Brenton Center of Technology and Instruction, College of Agriculture and 
Life Sciences at the Iowa State University.  The questionnaire was modeled on the 
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questionnaires used by Creswell (1990), Jayaratne (2001), Kwaw-Mensah (2008), and 
Walczyk and Ramsey (2003).  The questionnaire consisted of seven sections. Sections I, II, 
III, IV and V used five point Likert-type scales, and Sections VI and VII used open-ended 
and close-ended questions.  A five point continuum was used for the Likert-type scales with a 
view of giving provision for extension educators to take a neutral stance, if they wished. 
There were 9, 8, 5, 12, and 14 items in sections I, II, III, IV, and V, respectively.  
Four negative statements (items 3, 6, 7, and 8) were included in section 1 (perceptions about 
food safety) to identify any response set bias.  For measuring the perceptions about food 
safety (section 1), the scale used was from 1 = Strongly Disagree (SD) to 5 = Strongly Agree 
(SA).  For measuring the perceived importance and the extent of use of the educational 
processes (section 2), the scale used was from 0 = Not Important (NI) to 4 = Highly 
Important (HI), and 0 = Not Used (NU) to 4 = Always Used (AU), respectively.  For 
measuring the perceived inservice needs for the educational processes (section 3), the scale 
used was from 0 = None (N) to 4 = Very High Need (VHN).  For measuring the perceived 
effectiveness and the extent of use of different teaching methods (section 4) and teaching 
tools (section 5), the scale used was from 0 = Not Effective (NE) to 4 = Very Effective (VE) 
and 0 = Not Used (NU) to 4 = Always Used (AU), respectively.  The scale started with 0 for 
sections 2 through 5 because 0 meant absence of the variable being measured.  
The questionnaire was reviewed by an expert validation panel for face, content and 
construct validity.  The expert panel consisted of professors from the Departments of 
Agricultural Education and Studies, Food Science and Human Nutrition, and some program 
leaders in ISU Extension.  The experts determined whether or not the questions were 
properly framed, did they measure what they purported to measure and whether or not the 
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perception statements were clearly worded to elicit proper responses.  All of the suggestions 
made by the panel were given due consideration. 
The questionnaire was pilot-tested with 20 randomly selected extension educators, 
and the data were used to establish the reliability of the questionnaire.  A sample size of 20 
for a pilot-test is appropriate to discover any major flaws in the questionnaire that could 
affect the main study (Sudman, 1976).  The extension educators that participated in the pilot-
test were excluded from the population to prevent a contaminated sample.  For reliability of 
the questionnaire, Cronbach’s α was computed from the data collected in the pilot test.  
Values of 0.729, 0.905, 0.952, 0.768, and 0.893 were reported for sections 1 (perceptions 
about food safety), 2 (perceived importance and the extent of use of the identified 
educational processes), 3 (perceived inservice needs regarding the identified educational 
processes), 4 (perceived effectiveness and the extent of use various teaching methods), and 5 
(perceived effectiveness and the extent of use various teaching tools), respectively. George 
and Mallery (2003) gave the following rule of thumb while interpreting the α values: > .9 – 
excellent, > 0.8 – good, > 0.7 – acceptable, > 0.6 – questionable, > 0.5 – poor, and < 0.5 – 
unacceptable. So, the questionnaire used for this study was considered reliable. 
Data Collection 
The extension educators were emailed a letter informing them the purpose of the 
research.  This letter sought their cooperation, and it was made clear that their participation in 
this study was completely voluntary and they could withdraw at any time they wished.  It 
was also ensured that any changes in the study’s objectives would be shared with them.  
After that, the questionnaire was emailed to them and a total of four follow-ups (Dillman, 
2007) were conducted at suitable time intervals.  Their consent for the study was assumed if 
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they filled out the questionnaire.  No monetary incentive was offered for participating in the 
study.  A log of important events was maintained all through the research process. 
Dillman (2007) suggested that the final contact should be made differently than the 
other contacts.  He suggested using a telephone call or some other form of special delivery as 
the final contact.  Dillman, Smyth, and Christian (2009) suggested to vary the stimulus across 
the email follow-ups to attract research participants and also to avoid the messages getting 
sorted out by spam filters.  Accordingly, the researcher used different subject lines with the 
last follow-up email which proved effective in improving the response rate.  Also, Dillman et 
al., indicated that the time interval between the different follow-ups may be situation based. 
Data Analysis 
 The data were analyzed using SPSS® version 17.0.  Both descriptive and inferential 
statistics were used in data analysis.  All the data collected via Survey Monkey® were deleted 
once analysis was done and the results were published.  It was made sure that only the 
researcher had access to the data.  The demographic information was used only as group 
data.  These processes ensured anonymity and confidentiality to the research participants. 
Descriptive statistical parameters like sample mean (M), standard deviation (SD), 
percentages (٪) were used for analyzing the perceptions of extension educators and the 
demographic information.  Inferential statistical tools like independent samples t-test, paired 
samples t-test and one-way ANOVA were used to test for any significant differences between 
and among the groups, respectively. 
Assumptions Made By the Investigator 
The following assumptions were made by the researcher before starting this study: 
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1. The extension educators provided accurate information, and not give socially 
desirable answers. 
2. The extension educators did not interact with each other while filling out the 
questionnaire. 
3. The extension educators understood the questions in the questionnaire the way the 
researcher intended. 
4. There was no response set bias involved while answering the Likert-type items. 
5. The staff directories available in the websites were up-to-date. 
Limitations/Delimitations of the Study 
1. The sampling frame was developed using the staff directories on the respective CES 
websites.  Extension educators not listed in these directories were not represented in 
the sample. 
2. The results from the perceptions component of this study cannot be generalized over 
a longer period of time as perceptions tend to change with time.  Therefore, the 
findings are applicable only to the period when the data were collected.  However, 
they provide important insights related to the development of improved delivery 
systems for education in food safety and for designing inservice workshops for 
extension educators.  
3. This study had a response rate of 42.31%.  According to Lindner, Murphy and Briers 
(2001) any response rate of less than 85% could result in significant differences 
between early and late respondents, thus affecting the external validity of the study.   
One of the methods for handling nonresponse error (42.31%) is comparing early and 
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late respondents (Dooley & Lindner, 2003; Miller & Smith, 1983).  This limitation 
was accounted for by comparing early and late respondents using an independent 
samples t-test.  Overall, there were no statistically significant differences at the 0.05 
level of significance suggesting that the results could be generalized to non-
respondents and the total population.  So, this limitation was reasonably considered as 
not being a threat to external validity.  For the purpose of this study early respondents 
were defined operationally as those subjects who responded to the first mailing and 
the first two follow-ups, and those who responded after that were treated as late 
respondents. 
4. The study population was limited to extension educators in the NCR of the U.S.  
Therefore, the results may not be generalized to the entire country.  NCR was 
purposively selected because it is the major agricultural production region of the 
country and as such agricultural operations on the farm affect food safety.  Another 
major consideration in selecting this region was to contribute to the existing 
knowledge base of a region that provided the researcher with an opportunity to pursue 
his doctoral education. 
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CHAPTER 4 
Findings 
The purpose of this study was to analyze the perceptions and the extent of use of food 
safety educational processes by extension educators in the Cooperative Extension System of 
the North Central Region of the United States. The following five specific objectives served 
to accomplish the study’s purpose: 
To identify and analyze: 
1. The perceptions of extension educators toward food safety; 
2. The perceptions of extension educators toward the educational processes related to 
food safety education; 
3. The food safety educational processes related inservice needs of extension educators; 
4. The perceptions of extension educators regarding the effectiveness of different 
teaching methods and tools for food safety education; and 
5. The extent of use of the different teaching methods and tools by extension educators 
in food safety education.  
The results from this study were presented under the following sections: demographic 
information, findings for each objective, and additional comments provided by the 
respondents for improving food safety education offered by the CES.  
Four hundred sixteen of the 768 extension educators contacted (54.16%) responded to 
the questionnaire.  However, only 325 questionnaires were usable, yielding a response rate of 
42.31%.  An independent samples t-test was used to test for any statistically significant 
differences between early and late respondents.  Early and late respondents were compared 
on the summated mean score for section 1 (perceptions towards food safety), mean scores for 
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all the items in sections 2 (perceived importance and extent of use of educational processes), 
3 (perceived inservice needs), 4 (perceived effectiveness and extent of use of the identified 
teaching methods), 5 (perceived effectiveness and extent of use of the identified teaching 
tools), and demographics like age and work experience.  
The t-test results revealed that there were no statistically significant differences 
between the two groups at the 0.05 level of significance on all items except the perceived 
effectiveness of the teaching tools WebCt, interactive whiteboard, posters and charts, and the 
extent of use of PowerPoint®, posters and videos.  Late respondents had significantly higher 
mean scores than the early respondents on all the above mentioned items except the extent of 
use of videos in their food safety educational programs.  Therefore, it was decided not to 
generalize the findings on these items to non-respondents and the total population.  The data 
were analyzed using SPSS® version 17.0, and the findings are presented accordingly. 
Demographic Information 
 The respondents had a mean work experience of 14.86 years, with a standard 
deviation of 10.04.  Their work experience ranged from 1-40 years. The mean age of the 
respondents was 48.62 years with a standard deviation of 10.85 (Table 1).  The respondents 
ranged from 24-73 years of age. Since outliers were detected in the age category, a median 
was calculated to account for the skewed distribution.  The median age of the respondents 
was 51 years, indicating that the age distribution was negatively skewed.  A majority 
(56.25%) (Figure 1) of the respondents were female, and had earned a master’s degree 
(61.68%) (Figure 2).  
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Table 1 
Mean and standard deviation scores of extension educators based on their work experience 
and age  
Demographic characteristic M SD n 
Work Experience 14.86 10.04 289 
Age 48.62 10.85 271 
 
 
                   
Figure 1. Frequency distribution of extension educators based on their gender (n= 320) 
                   
 
 
 
 
 
 
 
Figure 2. Frequency distribution of extension educators based on their academic degree (n= 
321) 
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Objective 1 
 Perceptions of extension educators about food safety were calculated using the 
summated mean score of the nine identified food safety statements.  It was defined 
operationally such that a score of ≤ 2.00 would be considered as a low or negative 
perception, a score of 2.01-4.00 as neutral, and ≥4.01 as high or positive perception about 
food safety on the five-point Likert-type scale that ranged from 1-5.  The respondents had a 
mean perception score of 3.86, with a standard deviation of 0.40, indicating they had neutral 
perceptions about food safety. The four negative statements were reverse coded and 
individual mean scores were calculated accordingly. 
A one-way analysis of variance (ANOVA) was computed to test for any statistically 
significant differences in the mean perception scores of extension educators among the 12 
states of the NCR.  It was found that there were no statistically significant differences in the 
mean perception scores of extension educators at the 0.05 level of significance (Table 2).  
The mean food safety perception scores of extension educators belonging to different states 
of the NCR are presented in Figure 3. 
Table 2 
One-way ANOVA among the extension educators of the different states of NCR based on 
their perceptions about food safety (n=310) 
 
Source of variation df SS MSS F P 
Between groups 11 1.651 .150 1.253 .251 
Within groups 298 35.692 .120   
*P < 0.05 
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1= Illinois, 2= Iowa, 3= Kansas, 4= Michigan, 5= Indiana, 6= Minnesota, 7= North Dakota, 
8= South Dakota, 9= Ohio, 10= Nebraska, 11= Wisconsin, 12= Missouri 
 
Figure 3. Statewise mean scores of extension educators based on their perceptions about 
food safety 
On further analysis, the frequency distribution, mean, and standard deviation scores of 
the individual food safety statements (Table 3) indicated that only three out of the nine food 
safety statements: “food safety includes many different aspects from farm to fork”, 
“improper operations on the farm do not affect food safety”, and “irradiation makes food 
radioactive” had a majority (>50%) of the respondents on one extreme (Strongly Agree) of 
the scale.  Also, the mean scores of only four statements “food safety includes many different 
aspects from farm to fork” (M = 4.59, SD = 0.84), “improper operations on the farm do not 
affect food safety” (M = 4.53, SD = 0.84), “irradiation makes food radioactive” (M = 4.35, 
SD = 0.89) and “freezing food to prescribed temperatures kills bacteria” (M = 4.11, SD = 
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0.85) fell under the “Strongly Agree” category which was operationally defined as a high 
perception category.  This explains the moderate perceptions of extension educators about 
food safety.  
However, it was interesting to note that 74% (Table 3) of the respondents perceived the 
term ‘food safety’ as not being ambiguous to them.  This could indicate that extension 
educators might have a clear focus in designing the subject matter related information while 
conducting food safety educational programs. 
Table 3 
Frequency distribution, mean, and standard deviation scores of extension educators based 
on their perceptions about food safety 
Food safety perception 
statement 
f M SD n 
 1 2 3 4 5    
Food safety is an ambiguous 
term to me 
120 119 34 45 5 2.05 1.08 323 
Food safety includes many 
different aspects from farm to 
fork 
10 5 0 76 233 4.59 0.84 324 
Improper operations on the 
farm do not affect food safety 
8 7 5 88 216 4.53 0.84 324 
Pesticide residues affect food 
safety 
24 29 38 139 94 3.77 1.17 324 
Irradiation is a technology that 
ensures food safety 
11 35 108 120 48 3.49 0.98 322 
Irradiation deteriorates quality 
of food 
5 0 117 121 79 3.83 0.85 322 
Irradiation makes food 
radioactive 
6 0 56 71 190 4.35 0.89 323 
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Freezing foods to prescribed 
temperatures kills bacteria 
8 0 52 144 114 4.11 0.85 318 
Most food related problems 
occur as a result of human 
error 
11 22 33 149 107 3.99 1.00 322 
1= Strongly Disagree, 2= Disagree, 3= Uncertain, 4= Agree, 5= Strongly Agree 
Objective 2 
 Mean and standard deviation scores for the perceived importance and extent of use of 
the eight identified components that constitute the core of the educational processes used in 
conducting food safety educational programs are presented in Table 4.  
Table 4 
Mean and standard deviation scores for the perceived importance and extent of use of the 
identified educational process components 
Food safety educational 
process component 
Perceived importance Extent of use 
 M SD n M SD n 
Conducting needs 
assessment 
2.86 0.95 316 1.95 1.07 315 
Stating objectives of the 
program 
3.22 0.87 315 2.86 1.02 312 
Using a variety of 
teaching methods 
3.50 0.71 311 3.00 0.99 308 
Revising content to 
incorporate recent 
research 
3.53 0.75 316 2.99 0.99 311 
Using program evaluation 
feedback in designing 
future programs 
3.42 0.76 313 2.73 1.02 311 
Revising teaching 
strategies based on 
research about “how 
3.10 0.81 315 2.33 1.00 312 
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learning occurs” 
Possessing knowledge 
about how adults learn 
3.23 0.82 316 2.58 1.06 313 
Involving clients in 
planning educational 
programs 
2.95 0.83 315 2.09 1.06 311 
0= Not important to 4= Highly Important                               0= Not Used to 4= Always Used 
 The mean scores indicated that extension educators perceived all the components but 
“conducting needs assessment” and “involving clients in planning educational programs” to 
be “Important” to “Highly Important”, whereas under the extent of use, only “using a variety 
of teaching methods” fell under the “Frequently Used” category while all the other 
components fell under “Somewhat” to “Frequently” used categories.  An interesting finding 
was that the component “conducting needs assessment” was the only educational process 
component that fell under “Rarely” to “Somewhat” used category.  
One-way ANOVA was computed to test for any statistically significant differences in 
the mean scores of perceived importance (Table 5) and the extent of use (Table 6) of the 
identified educational process components.  Since eight variables were compared, a 
Bonferroni correction factor was applied to the significance level (α) and a value of 0.00625 
(apriori set significance level/number of variables= 0.05/8) was set as the significance level. 
The results from this test indicated that there were no statistically significant differences 
among the extension educators of 12 states on both perceived importance and extent of use.  
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Table 5 
One-way ANOVA among the states of NCR based on extension educators’ perceived 
importance of the educational process components 
 
Conducting needs assessment df SS MSS F P 
Between groups 11 17.940 1.631 1.828 0.049 
Within groups 304 271.209 0.892   
Stating objectives of the program      
Between groups 11 15.400 1.400 1.902 0.039 
Within groups 303 223.045 0.736   
Using a variety of teaching methods      
Between groups 11 6.999 0.636 1.245 0.256 
Within groups 299 152.744 0.511   
Revising content to incorporate recent 
research 
     
Between groups 11 4.844 0.440 0.762 0.678 
Within groups 304 175.773 0.578   
Using program evaluation feedback in 
designing future programs 
     
Between groups 11 9.375 0.852 1.483 0.137 
Within groups 301 172.957 0.575   
Revising teaching strategies based on 
research about “how learning occurs” 
     
Between groups 11 9.242 0.840 1.271 0.240 
Within groups 303 200.301 0.661   
Possessing knowledge about how adults 
learn 
     
Between groups 11 9.655 0.878 1.298 0.224 
Within groups 304 205.20 0.676   
Involving clients in planning 
educational programs 
     
Between groups 11 10.291 0.936 1.375 1.84 
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Within groups 303 206.173 0.980   
  *P < 0.00625 
 
Table 6 
 
One-way ANOVA among the states of NCR based on extension educators’ extent of use of the 
educational process components in food safety educational programs 
 
Conducting needs assessment df SS MSS F P 
Between groups 11 26.592 2.417 2.194 0.015 
Within groups 303 333.872 1.102   
Stating objectives of the program      
Between groups 11 17.758 1.614 1.583 0.103 
Within groups 300 305.854 1.020   
Using a variety of teaching methods      
Between groups 11 10.890 0.990 1.003 0.443 
Within groups 296 292.081 0.987   
Revising content to incorporate recent 
research 
     
Between groups 11 17.335 1.576 1.638 0.087 
Within groups 299 287.636 0.962   
Using program evaluation feedback in 
designing future programs 
     
Between groups 11 7.215 0.656 0.619 0.812 
Within groups 299 316.688 1.059   
Revising teaching strategies based on 
research about “how learning occurs” 
     
Between groups 11 8.977 0.816 0.798 0.642 
Within groups 300 306.686 1.022   
Possessing knowledge about how adults 
learn 
     
Between groups 11 17.509 1.592 1.415 0.165 
Within groups 301 338.497 1.125   
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Involving clients in planning 
educational programs 
     
Between groups 11 8.956 0.814 0.711 0.728 
Within groups 299 342.523 1.146   
  *P < 0.00625 
Furthermore, it was observed that the mean scores of perceived importance (Table 4) 
of all the items were more than the corresponding extent of use items.  Hence, a paired t-test 
was computed to test for any statistically significant differences between their mean scores 
(Table 7).  The Bonferroni correction factor was applied to the significance level.  It was 
found that there were statistically significant differences between the perceived importance 
and extent of use on all of the eight educational process components with perceived 
importance having significantly higher mean scores. 
Table 7 
Paired samples t-Test between the perceived importance and extent of use of food safety 
educational processes  
 
Educational process component Paired differences t df P 
 M SD    
Conducting needs assessment 0.87 1.06 14.59 311 0.000 
Stating objectives of the program 0.32 0.87 6.65 309 0.000 
Using a variety of teaching methods 0.46 0.91 8.84 302 0.000 
Revising content to incorporate recent 
research 
0.52 0.88 10.30 308 0.000 
Using program evaluation feedback in 
designing future programs 
0.66 0.95 12.09 306 0.000 
Revising teaching strategies based on 
research about “how learning occurs” 
0.74 0.96 13.63 308 0.000 
Possessing knowledge about how adults 
learn 
0.63 0.97 11.36 310 0.000 
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Involving clients in planning 
educational programs 
0.84 1.07 13.69 308 0.000 
*P < 0.00625 
 
Objective 3  
 The mean and SD scores calculated on the extent of need for inservice education on 
the five identified food safety educational process need areas indicated that extension 
educators were in “Some” to “High” need of inservice education on all the components to 
more effectively conduct their food safety educational programs (Table 8). 
Table 8 
Mean and standard deviation scores for the food safety educational process related inservice 
needs  
 
Educational process need area M SD n 
Needs assessment 2.16 0.96 321 
Program planning 2.03 1.00 321 
Learning systems 2.09 1.02 321 
Delivery systems 2.42 1.07 321 
Evaluation systems 2.58 1.04 320 
           0= No Need, 1= Low Need, 2= Some Need, 3= High Need, 4= Very High Need 
 
A One-way ANOVA was computed to test for any statistically significant differences 
in the inservice needs of extension educators among the 12 states of the NCR.  Bonferroni 
correction factor (0.05/5) was applied and the significance level was set at 0.01.  It was found 
that there were no statistically significant differences in the inservice needs of extension 
educators from the different states (Table 9).  
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Table 9 
One-way ANOVA for the educational processes related inservice needs of extension 
educators by state  
 
Needs assessment df SS MSS F P 
Between groups 11 6.454 0.587 0.618 0.813 
Within groups 309 293.123 0.949   
Program Planning      
Between groups 11 13.715 1.247 1.236 0.262 
Within groups 309 311.836 1.009   
Learning Systems      
Between groups 11 15.336 1.394 1.343 0.199 
Within groups 309 320.671 1.038   
Delivery Systems      
Between groups 11 23.130 2.103 1.870 0.043 
Within groups 309 347.400 1.124   
Evaluation Systems      
Between groups 11 19.696 1.791 1.692 0.074 
Within groups 308 326.026 1.056   
  *P< 0.01 
 In addition to the five identified inservice need areas related to food safety education, 
the respondents were given an option to provide any additional inservice needs they had 
related to the educational processes used in conducting food safety educational programs.  
Two additional inservice need areas were predominantly identified by extension educators: 
(1) using new technologies in teaching; and (2) programming adaptable to various 
timeframes.  
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A few extension educators provided general comments that had implications to the 
inservice education being offered to food safety extension educators.  Two main issues that 
emerged were: (1) the existing training being offered by the land-grant universities is not 
current and the extension educators wanted more inservice education even in the subject 
matter related to food safety, and (2) educating food safety educators on how to teach food 
safety as some educators though knowledgeable in subject matter don’t know how to teach. 
Objective 4 
 Mean and SD scores were calculated for the perceived effectiveness of the identified 
teaching methods and tools, and were presented in Table 10. 
Table 10 
Mean and standard deviation scores of extension educators based on their perceived 
effectiveness of teaching methods and tools used in food safety educational programs 
 
Teaching method M SD n Teaching tool M SD n 
Discussion 3.04 0.752 323 PowerPoint® 2.85 0.77 313 
Lecture 2.12 0.920 323 WebCt 1.44 1.18 295 
Demonstration 3.49 0.647 322 Interactive Whiteboard 1.54 1.29 296 
Case Studies 2.49 0.968 321 Posters 1.42 1.16 313 
One-on-one instruction 3.16 0.923 321 Charts 1.63 1.19 311 
Questioning  2.73 0.909 317 Internet/websites 2.37 1.09 311 
Distance Education 2.03 0.978 316 Videotapes 2.12 1.03 307 
Lecture-discussion 2.67 0.869 321 Compact Discs 2.05 0.98 305 
Problem Solving 2.87 0.864 317 Pamphlets 2.17 1.01 309 
Small group work 2.71 0.896 318 Brochures 2.15 1.00 310 
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Quizzes 1.79 1.06 319 Text Books 1.72 1.09 302 
Learning Contracts 1.27 1.06 301 Research Publications 2.15 1.10 305 
    Podcasts 1.88 1.01 290 
    Newsletters 2.36 0.95 306 
0= Not Effective, 1= Of little effectiveness, 2= Somewhat effective, 3= Effective, 4= Very 
effective 
 It was found that demonstrations (M= 3.49) were perceived to be the most effective 
among all the identified teaching methods followed by one-on-one instruction (M= 3.16) and 
discussion (M= 3.04), whereas learning contracts were perceived to be the least effective (M= 
1.27) followed by quizzes (M= 1.79).  It was interesting to note that none of the teaching 
methods was perceived to be very effective.  Regarding the teaching tools, none of the 
identified teaching tools were perceived to be effective in conducting food safety educational 
programs. PowerPoint® had the highest mean score of 2.85 which was close to being 
effective with internet/websites and newsletters following with mean effectiveness scores of 
2.37 and 2.36, respectively. 
 A One-way ANOVA was computed to test for any statistically significant differences 
in the mean perceived effectiveness scores of extension educators by state.  The Bonferroni 
correction factor was applied and the significance levels were set at 0.004 (0.05/12) and 
0.0035 (0.05/14) for the perceived effectiveness of teaching methods and teaching tools, 
respectively.  Analysis of variance revealed that there were no statistically significant 
differences among the extension educators of the 12 states in their perceptions about the 
effectiveness of the identified teaching methods used in conducting food safety educational 
programs.  However, in the case of the teaching tool ‘brochures’, there were statistically 
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significant differences in the mean perceived effectiveness scores of extension educators of 
North Dakota and Minnesota, and Wisconsin and Minnesota (Table 11).  
Table 11 
 
One-way ANOVA for the perceptions of extension educators by state about the effectiveness 
of brochures in conducting food safety educational programs 
 
Source of Variation df SS MSS F P 
Between groups 11 27.638 2.513 2.64 0.003* 
Within groups 298 283.616 0.952   
            *P< 0.0035 
Objective 5 
Mean and SD scores were calculated for the extent of use of the identified teaching 
methods and tools, and were presented in Table 12. 
Table 12 
Mean and standard deviation scores of extension educators based on the extent of use of 
teaching methods and tools in food safety educational programs 
 
Teaching method M SD n Teaching tool M SD n 
Discussion 2.88 0.904 321 PowerPoint® 2.22 1.54 314 
Lecture 2.51 1.07 320 WebCt 0.54 .919 306 
Demonstration 2.76 0.907 320 Interactive Whiteboard 0.41 .825 307 
Case Studies 1.79 1.04 320 Posters 1.28 1.26 312 
One-on-one instruction 2.12 1.18 320 Charts 1.82 1.15 308 
Questioning  2.44 1.07 316 Internet/websites 2.11 1.17 309 
Distance Education 1.35 1.09 315 Videotapes 1.53 1.16 308 
Lecture-discussion 2.62 .998 318 Compact Discs 1.62 1.16 303 
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Problem Solving 2.10 0.987 317 Pamphlets 2.31 1.10 306 
Small group work 2.16 1.06 316 Brochures 2.32 1.08 309 
Quizzes 1.46 1.16 315 Text Books 1.08 1.21 302 
Learning Contracts 0.57 .923 305 Research Publications 1.89 1.19 305 
    Podcasts 0.56 0.85 299 
    Newsletters 2.28 1.19 304 
0= Not Used, 1= Rarely used, 2= Sometimes used, 3= Frequently used, 4= Always used 
 It was found that discussion (M= 2.88) was the most used among all the identified 
teaching methods followed by demonstration (M= 2.76) and lecture-discussion (M= 2.62), 
whereas learning contracts was the least used method (M= 0.57) followed by distance 
education (M= 1.35), quizzes (M= 1.46) and case studies (M= 1.79).  It was interesting to 
note that none of the teaching methods were “Frequently” or “Always” used.  The same trend 
was observed for teaching tools also with none of the teaching tools falling under 
“Frequently Used” or “Always Used” categories. Brochures (M= 2.32), pamphlets (M= 
2.31), newsletters (M= 2.28) and PowerPoint® (M= 2.22) were the most commonly used 
teaching tools while interactive whiteboard (M= 0.41), WebCt (M= 0.54) and podcasts (M= 
0.56) were the least used tools in conducting food safety educational programs.  
 One-way ANOVA was computed to test for any statistically significant differences in 
the mean scores of extension educators based on their state.  The Bonferroni correction factor 
was applied and the significance levels were set at 0.004 (0.05/12) and 0.0035 (0.05/14) for 
the teaching methods and teaching tools, respectively.  It was found that there were 
statistically significant differences in the extent of use of lecture method between the 
extension educators of Minnesota and North Dakota, and Minnesota and Wisconsin (Table 
69 
 
13), whereas there were no statistically significant differences in the extent of use of the rest 
of the teaching methods. 
Table 13 
 
One-way ANOVA for the extent of use of lecture method in food safety educational programs 
by extension educators by state 
 
Source of Variation df SS MSS F P 
Between groups 11 44.726 4.066 3.89 0.000 
Within groups 308 321.227 1.043   
            *P< 0.004 
 In case of teaching tools, it was found that statistically significant differences existed 
in the extent of use of WebCt between extension educators of Illinois and North Dakota; and 
newsletters between extension educators of Illinois and Wisconsin and North Dakota and 
Wisconsin (Table 14). 
Table 14 
 
One-way ANOVA for the extent of use of WebCt and newsletters in food safety educational 
programs by extension educators by state 
 
WebCt df SS MSS F P 
Between groups 11 23.777 2.162 2.71 0.002 
Within groups 294 233.987 0.796   
Newsletters      
Between groups 11 39.629 3.603 2.66 0.003 
Within groups 292 394.473 1.351   
            *P< 0.0035 
  Furthermore, it was observed from Tables 10 and 12 that the perceived effectiveness 
scores of all the teaching methods except lecture and all teaching tools except charts, 
pamphlets and brochures were higher than their extent of use scores indicating that lecture, 
70 
 
charts, pamphlets and brochures were perceived to be less effective for teaching about food 
safety but used more in educational programs relative to this topic. 
To test the extent of statistical significance in the difference between mean scores of 
perceived effectiveness and extent of use of the identified teaching methods and tools, a 
paired t-test was computed.  Respective Bonferroni correction factors were applied to the 
significance levels of both the teaching methods’ and tools’ paired comparisons and the 
results were presented in Tables 15 and 16, respectively. 
Table 15 
 Paired samples t-test between the extension educators’ perceived effectiveness and extent of 
use of teaching methods used in conducting food safety educational programs  
 
Teaching Method Paired Differences t df P 
 M SD    
Discussion 0.14 0.84 3.04 319 0.003 
Lecture -0.40 0.96 -7.44 318 0.000 
Demonstration 0.71 0.83 15.31 317 0.000 
Case Studies 0.69 0.93 13.13 317 0.000 
One-on-one instruction 1.03 1.20 15.31 318 0.000 
Questioning 0.27 0.87 5.56 313 0.000 
Distance Education 0.66 1.17 9.92 310 0.413 
Lecture-Discussion 0.03 0.82 0.82 316 0.000 
Problem solving 0.75 1.01 13.29 313 0.000 
Small group work 0.53 0.96 9.87 313 0.000 
Quizzes 0.31 0.92 6.06 312 0.000 
Learning Contracts 0.69 0.97 12.20 293 0.000 
            *P < 0.004 
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 It was found that there were statistically significant differences between the perceived 
effectiveness and extent of use of all the identified teaching methods but for ‘distance 
education’.  The perceived effectiveness of the rest of the teaching methods was significantly 
higher than the extent of their use in food safety educational programs except lecture method 
which had a significantly higher usage score than its perceived effectiveness. 
Table 16 
 Paired samples t-Test between the extension educators’ perceived effectiveness and extent of 
use of teaching tools used in conducting food safety educational programs  
 
Teaching Tool Paired Differences t df P 
 M SD    
MS PowerPoint® 0.60 1.65 6.47 310 0.003 
WebCt 0.86 1.15 12.76 291 0.000 
Interactive Whiteboard 1.09 1.27 14.74 293 0.000 
Posters 0.12 0.92 2.45 310 0.015 
Charts -0.19 1.25 -2.7 305 0.007 
Internet/websites 0.23 0.87 4.70 306 0.000 
Videotapes 0.56 1.02 9.58 303 0.413 
Compact Discs 0.41 0.96 7.49 300 0.000 
Pamphlets -0.16 1.00 -2.80 303 0.005 
Brochures -0.17 0.96 -3.19 306 0.002 
Text Books 0.61 1.06 9.87 297 0.000 
Research Publications 0.23 0.95 4.33 301 0.000 
Podcasts 1.29 1.15 19.05 286 0.000 
Newsletters 0.07 1.13 1.16 302 0.247 
           *P < 0.0035 
72 
 
 Further, it was found that the paired mean differences between perceived 
effectiveness and the extent of use were significantly different statistically for all the teaching 
tools except posters, charts, videotapes, pamphlets and newsletters.  The perceived 
effectiveness and extent of use scores matched with each other for these five teaching tools.  
Of the teaching tools that had statistically significant differences, all but brochures had a 
higher perceived effectiveness score than their corresponding extent of use in food safety 
educational programs score indicating extension educators were using brochures significantly 
more in their food safety educational programs though they perceived them not to be 
effective. 
 In addition to the teaching methods and tools identified by the researcher in the 
survey questionnaire, the respondents were given an option to provide any additional 
methods and tools they felt were effective in teaching about food safety.  They were also 
asked to indicate the extent of use of the particular method or tool. ‘Facilitated Dialogue’ was 
the only additional teaching method identified by the respondents.  It was perceived to be 
very effective and was being used frequently in food safety educational programs.  
Some of the additional teaching tools identified by the respondents were: webinars, 
real-life props and settings, and news columns.  The webinars were perceived to be effective 
and were being used frequently whereas news columns were perceived to be somewhat 
effective but were being used frequently.  Real-life props and settings were perceived to be 
very effective and were always used in the food safety educational programs conducted by 
these extension educators. 
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Overall comments provided by extension educators 
 Only twenty-five extension educators provided pertinent feedback in the form of 
comments typed in the open-ended question provided in the questionnaire towards this 
purpose.  These comments were analyzed and categorized under the following broad areas: 
1. Extension educators should reach out to more small farmers regarding safe farm 
production practices. 
2. Separate educational programs should be offered for food safety practices before 
meal preparation and after meal preparation. 
3. Extension should focus more and increase its educational efforts on pre-harvest food 
safety practices. 
4. Extension’s food safety educational programs should be focused on bringing about a 
behavioral change in consumers rather than on providing them with only technical 
subject matter content.  Food safety practices will not change until the perceptions of 
the people change.  Many of them still say: “Well, my grandma always did it this way 
and we never got sick? Why should I change?”  Most of the producers and consumers 
are not very serious about food safety. 
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CHAPTER 5 
Discussion 
The purpose of this study was to analyze the perceptions and the extent of use of food 
safety educational processes by extension educators in the Cooperative Extension System of 
the North Central Region of the United States.  The following five specific objectives served 
to accomplish the study’s purpose: 
Identify and analyze: 
1. Perceptions of extension educators regarding food safety;  
2. Perceptions of extension educators regarding the educational processes related to food 
safety education;  
3. Food safety educational processes related inservice needs of extension educators;  
4. Perceptions of extension educators regarding the effectiveness of different teaching 
methods and tools for food safety education; and  
5. Extent of use of the different teaching methods and tools by extension educators in 
food safety education. 
Appropriate statistical tools as detailed in the findings chapter (chapter 4) were used 
to analyze data under each of the objectives stated above.  A discussion of findings under 
each objective in terms of their congruence with similarly structured past studies and 
contribution to the existing knowledge base are presented in this chapter.  Also, the findings 
are tied back to the theoretical framework, wherever appropriate.  
This chapter is presented under the following sections: (1) demographic 
characteristics of extension educators, (2) perceptions of extension educators toward food 
safety, (3) perceptions of extension educators toward educational processes used in food 
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safety education, (4) extension educators’ food safety educational processes related inservice 
needs, (5) perceptions of extension educators regarding the effectiveness of teaching methods 
and tools that can be used in food safety educational programs, and (6) teaching methods and 
tools that were being used by extension educators in their food safety educational programs. 
Demographic Information of Extension Educators 
 Of the 768 extension educators who served as the study sample, 325 (42.31%) of 
those who responded to the survey had a mean work experience of about 15 years in 
extension and were around 49 years of age (Table 1).  A majority of them were female (≈ 
56%) (Figure 1) and had earned a master’s degree (≈ 62%) as their highest academic degree 
(Figure 2).  These findings appeared consistent with the findings of Camara (2006); Creswell 
(1990); Jayaratne (2001); Kwaw-Mensah (2008); Radhakrishna and Thomson (1996) 
regarding the demographic variables: age, educational level and work experience, and with 
the findings of Webster, Rogers, and Mariger (2001) regarding age but differed in gender 
distribution.  All six studies reported here found that a majority of the extension educators 
that participated in their studies were males.  However, Braiser, Barbercheck, Kiernan, 
Sachs, Schwartzberg, and Trauger (2009), and Selby, Peters, Sammons, Branson, and 
Balschweid (2005) found that a majority of extension educators in their research samples 
were females. 
The probable reasons for this variability could be differences in the target populations 
and sampling procedures.  Samples for the studies conducted by Camara (2006); Creswell 
(1990); Jayaratne (2001); and Kwaw-Mensah (2008) were drawn from a part of this study’s 
population. However, Camara, Creswell, and Jayaratne studied only agricultural extension 
educators, of whom only less than 12% nationally are women (Seevers & Foster, 2004).  
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Traditionally, agriculture in CES has remained predominantly male dominated while 
program areas like family and consumer sciences have had comparatively more females 
serving as extension educators.  This trend cuts across the formal agricultural education 
settings also (Foster, 2001; Koundinya & Martin (in press); Seevers & Foster, 2003).  This 
could explain the differences in gender distribution. 
In the case of Kwaw-Mensah’s (2008) study, he included county extension educators 
from all program areas but extension educators at regional area offices were excluded.  
Another reason for inconsistency in gender distribution could be smaller sample size (n= 
360) compared to this study (n= 768).  Although one could argue that study samples for both 
studies were randomly drawn, random selection with small samples does not necessarily 
guarantee a sample that represents the population well (Ary et al., 2006).  Therefore, it could 
be reasonably assumed that the findings from this study are a more accurate description of 
the population. 
Also, there are differences in the time periods when these studies were conducted and 
also in the geographical locations.  The studies ranged almost two decades (Creswell, 1990) 
to this study, which means there could have been restructuring in terms of hiring policies in 
CES.  Also, the rest of the studies cited above were conducted with extension educators from 
states outside of NCR.  This could be another probable reason for the variability in gender 
distribution among the different studies. 
The work experience (M= 14.86), age (M= 48.62) and educational qualifications 
(Mo= Master’s degree) of extension educators indicate that a typical extension educator as 
defined operationally for this study was a well educated middle aged female with substantial 
years of work experience.  A master’s degree and years of service are two of the important 
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requisites for career advancement for extension professionals in the CES (Miller & Miller, 
2009).  So the findings seem to be in congruence with the policies of the CES.  Overall, the 
demographic information indicates that extension educators in the program areas of 
agriculture and natural resources, family and consumer sciences, and the CEDs in the NCR 
are well experienced and knowledgeable individuals capable of serving their clients 
successfully. 
Perceptions of Extension Educators Toward Food Safety 
 Perceptions of extension educators toward the nine identified food safety statements 
were measured using a five point Likert-type scale that ranged from 1 (strongly disagree) to 5 
(strongly agree).  The summated mean score (M= 3.86) indicated that extension educators 
had neutral perceptions toward food safety, as operationally defined for this study (chapter 
4).  The findings were consistent with the study of Koundinya and Martin (in press) that used 
a six point Likert-type scale (range= 1-6) for measuring the perceptions of Iowa agriculture 
teachers toward food safety.  They found that Iowa agriculture teachers had moderate 
perceptions (M= 4.32) regarding food safety. 
In another study that measured the attitudes of Canadian farmers towards organic 
farming, Egri (1999) found that Canadian government extension agents had positive 
perceptions about all the components that constituted organic farming except the component 
‘environmental concerns’ on which they had moderate perceptions.  And, according to Asadi, 
Akbari, Sharifzadeh, and Hashemi (2009) agricultural organic products (AOP) are considered 
an effective means to achieving food safety.  In a similar study, Akbari and Asadi (2008) 
found that Iranian extension experts had a favorable attitude toward AOP.  In a similar vein 
Iranian extension workers also perceived all AOP attributes to be important, indicating their 
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favorable perceptions toward them (Asadi et al., 2009).  In a study conducted in the United 
States, Laminack, Dainello, Degenhart, Vestal, and Wingenbach (2008) found that Texan 
extension educators perceived food safety and food irradiation favorably. 
 Overall, the perceptions toward food safety could be considered consistent across all 
the studies mentioned above because none of the studies reported extension educators having 
negative or unfavorable perceptions regarding attributes or components related to food 
safety.  More specifically, the findings appeared to conform to the studies of Egri (1999) and 
Koundinya and Martin (in press).  Any differences in the levels of perceptions could be 
attributed to the differences in geographical locations, sample sizes, sampling methods, and 
more importantly the differences in the measurement scales used for identifying and 
quantifying the perceptions toward food safety.  However, this gives an overall picture about 
the perceptions of extension educators regarding food safety.    
Perceptions Toward the Educational Processes Related To Food Safety Education 
 Eight educational process components were used on a five point Likert-type scale to 
measure the extension educators’ perceived importance that ranged from 0 (not important) to 
4 (highly important) for, and the extent of use that ranged from 0 (not used) to 4 (always 
used).  The extension educators seemed to perceive the identified educational processes to be 
important (M ranged from 2.86-3.53 Table 4) for conducting their food safety educational 
programs.  Overall, the findings appeared to be consistent with the findings of Camara 
(2006), Creswell (1990), Jayaratne (2001), and Kwaw-Mensah (2008).  All five studies had 
different components (perception statements) for measuring the perceptions of extension 
educators toward the educational processes but the underlying theme was similar. 
79 
 
 Camara (2006) found that the respondents had a summated mean score of 3.86 on 
5.00 for the components that constituted the teaching-learning process related to water 
quality issues in the NCR.  The participants in his study seemed to agree with the statement 
“Training programs should be built around the target participants’ needs…” (p.96), and the 
same statement recorded positive perceptions from extension educators in Jayaratne’s (2001) 
study also, indicating that needs assessment was important for conducting extension 
educational programs.  However, the findings from this study do not conform to Camara’s 
and Jayaratne’s studies relative to the ‘needs assessment’ component.  Extension educators in 
this study perceived assessing clients’ needs before conducting food safety educational 
programs to be only of somewhat important to important.  This is an interesting finding in the 
light of overwhelming extension education literature that suggests the importance of needs 
assessment to the success of any extension educational activity.  However, it should be made 
clear that needs assessment was understood as being important, just not as much as in other 
studies. 
Regarding the other educational process components, Kwaw-Mensah (2008) found 
that extension educators in NCR had positive perceptions toward using a variety of teaching 
methods in educational programs, involving clients in educational program planning, and 
possessing knowledge about how adult learners learn.  The findings from this study were 
consistent with Kwaw-Mensah’s study relative to these three educational process 
components.  Furthermore, the findings from this study were congruent with that of 
Creswell’s (1990) who found that extension educators from Iowa, Nebraska, North Dakota 
and Wisconsin tended to agree that a variety of teaching methods should be used; objectives 
should be clarified before starting the educational program; evaluation is necessary and a 
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variety of evaluation methodologies should be used; and individual differences among the 
learners should be recognized. 
The next important question to be answered was whether these perceptions were 
consistent among the 12 states of NCR or were there any statistically significant differences.  
One-way ANOVA was computed toward that end, and the findings indicated that the 
perceptions were consistent among the states (Table 5).  Creswell (1990) found that the 
perceptions of extension educators relative to use of the teaching-learning process principles 
like using a variety of teaching methods in pesticide educational programs for private 
pesticide applicators, clarifying program objectives, using different evaluation 
methodologies, and recognizing individual differences among the learners were consistent 
among the extension educators of Iowa, Nebraska, North Dakota and Wisconsin.    
An interesting point that emerged from studying the perceptions of extension 
educators regarding food safety educational processes was that although the different studies 
cited above measured perceptions toward different agricultural topic areas like irrigation 
water quality issues, sustainable agriculture, livestock waste management, pesticide trainings 
and food safety, the underlying principles related to educational processes were perceived to 
be important for the success of educational programs.  These findings appear to be in line 
with the tenet of the Theory of Expert Competence postulated by James Shanteau (1992) that 
the knowledge domain alone is not sufficient for competence of experts.  Thus, it is 
imperative that extension educators of NCR need competence in the educational processes in 
addition to their technical expertise in food safety for successfully educating their clients.  
Furthermore, it was found that extension educators were not using (M= 1.95-3.00 
Table 4) the identified educational processes to the extent they perceived them to be 
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important.  Especially, extension educators were conducting a needs assessment only ‘rarely 
to somewhat’ before conducting food safety educational programs.  The same trend as found 
by one-way ANOVA prevailed among extension educators of all 12 states. The reasons could 
be many for this finding and need to be found out in future research.  The results from the 
paired t-test indicated that there were statistically significant differences between the 
perceived importance and extent of use of all eight identified educational process 
components with perceived importance having significantly higher mean scores than the 
extent of use (Table 7).  
This might suggest that perceptions related to importance were not getting translated 
into behavior in terms of adoption which does not coincide with the tenet of Ajzen’s Theory 
of Planned Behavior: ‘perceptions influence behaviors’.  However, caution needs to be 
exercised for interpreting this causal relationship mainly for two reasons: 
1. This study employed a descriptive survey design which offers no control on 
extraneous variables that could affect a dependent variable (extent of use in this 
case).  The research design needs to be causal-comparative or ex-post facto, or 
higher for inferring a causal relationship between variables (Ary et al., 2006), and 
2. There might be other better indicators of perceptions other than/in addition to 
perceived importance that could influence the behavioral trait: extent of use. 
Further, there could be some inhibitory factors as suggested by Dijksterhuis and 
Bargh (2001) over which extension educators may not have any control.  Some probable 
inhibitory factors could be rigid organizational frames (Bolman & Deal, 1991), lack of 
expertise in the educational processes (Allison, 1990; Bailey & Deen, 2002; Chapman-
Novakofski, et al., 1997; Gibson & Hillison, 1994; Jayaratne, Lyons, & Palmer, 2008; 
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Radhakrishna, 2001), and lack of time and other resources as indicated by one of the 
respondents from this study.  This extension educator commented: “Often, it is not the lack 
of knowledge of the above areas, but rather a lack of time to complete all of the above for 
each program offered based on a diminishing staffing configuration at the local and state 
leve[ls]”.  However, these findings do indicate a future research area. 
Additionally, Morford, Kozak, Suvedi, and Innes (2006) studied the evaluation 
behaviors of Natural Resource Extension Practitioners (NREPs) and found demographics like 
age and work experience; beliefs that their job performance is assessed based on evaluation 
behaviors and evaluation is not being conducted just for accountability sake; and institutional 
factors like hiring evaluation specialists to be some factors affecting extension educators’ 
evaluation behaviors.  Any one of these items could also be an inhibitory factor for extension 
educators in not using the identified educational processes in their educational programs to 
the extent they perceived them to be important.  
Food Safety Education Processes Related Inservice Needs 
Five educational process areas: (1) needs assessment, (2) program planning, (3) 
learning systems, (4) delivery systems and (5) evaluation systems were identified as inservice 
topic areas based on the framework developed by the NCR-158 Committee on Adult 
Education in Agriculture (1990).  Extension educators indicated their perceived inservice 
need on a Likert-type scale that ranged from 0 (no need) to 4 (very high need).  It was found 
that extension educators were in need of education on all of the identified areas (Table 8).  
Furthermore, One-way ANOVA indicated that there were no statistically significant 
differences in the perceived inservice needs among the states (Table 9), indicating that all 
extension educators in the NCR needed inservice education in all five identified inservice 
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topic areas.  These findings appeared to conform to the existing literature base and past 
research studies conducted on extension educational process competencies. 
 You, Extension and Success! (YES), a competency-based professional development 
framework developed by the Texas Extension Service has identified program development 
and evaluation as the required competencies for extension educators (Stone & Coppernoll, 
2004).  But, there is a high variability among extension practitioners’ evaluation practices 
from person to person and also from state to state (Morford et al., 2006).  Therefore, Morford 
et al. recommended training programs to increase the confidence of extension educators in 
conducting program evaluations.  Chapman-Novakofski, et al., (1997); Bailey and Deen 
(2002); and Jayaratne, Lyons, and Palmer (2008) concurred with these findings that 
extension educators don’t have a strong background in evaluation, and hence needed training 
on evaluation methodologies (Gibson & Hillison, 1994; Radhakrishna & Martin, 1999).  
Similarly, in a study conducted by Gibson and Hillison (1994) with North Carolina 
CES professionals, competence in program planning and educational processes were 
perceived to be important for conducting educational programs.  Further, it was found that 
extension agents were in need of education in the educational processes.  On a similar note, 
Radhakrishna (2001) found that Clemson university extension specialists were in need of 
inservice education on conducting needs assessments.  In another study, Schwarz and Gibson 
(2010) identified the needs of extension professionals in the CSREES listserv entitled 
AQUA-EXT and found that they needed training in areas like program evaluation and web-
based education programming.  Specifically, extension agents perceived a greater need in the 
educational processes like knowledge and principles in teaching adults.  In summary, 
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extension educators in the NCR and also from states outside of the NCR appear to be in need 
of inservice education relative to the identified food safety educational process topic areas. 
Teaching Methods and Tools Used In Food Safety Educational Programs 
 Twelve teaching methods and fourteen teaching tools were identified, and extension 
educators were asked to rate the perceived effectiveness and the extent of use on Likert-type 
scales that ranged from 0 (not effective) to 4 (very effective) and 0 (not used) to 4 (always 
used), respectively.  Extension educators perceived demonstrations as most effective for food 
safety education followed by one-on-one instruction and discussion methods, whereas 
learning contracts were perceived to be least effective (Table 10).  None of the methods was 
perceived to be very effective.  Also, none of the identified teaching tools was perceived at 
least to be effective, with PowerPoint® perceived close to being effective followed by 
internet/websites and newsletters.  Pamphlets, brochures, research publications, videotapes, 
and compact discs were perceived to be close to ‘somewhat effective’ (Table 10).  
 The findings appeared to be consistent with the studies of Shinn (1997), Jayaratne 
(2001), Camara (2006) and Kwaw-Mensah (2008).  Shinn found that teachers of agriculture 
in the United States perceived laboratories to be effective followed by demonstrations, 
projects and real objects for teaching agriculture.  Jayaratne found that extension educators 
perceived demonstrations to be most effective followed by one-on-one instruction and group 
discussion for educating learners on a sustainable agricultural technology like Integrated Pest 
Management (IPM).  His findings also indicated that lecture was ineffective for IPM 
education.  Camara and Kwaw-Mensah reported that extension educators perceived 
demonstrations to be the most effective teaching method to teach about water quality issues 
and livestock waste management, respectively. 
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In the case of teaching tools, field days, study tours and workshops were perceived to 
be effective for IPM education whereas printed materials were found to be only moderately 
effective (Jayaratne, 2001).  Similar results were achieved by Camara (2006) in his study on 
the teaching learning processes related to water quality issues.  Kwaw-Mensah (2008) found 
that extension educators perceived internet, computers, newsletters and research publications 
to be effective in livestock waste management education.  
One-way ANOVA analysis revealed that there were no statistically significant 
differences among the extension educators of different states in the perceived effectiveness of 
teaching methods.  The same trend was observed for all teaching tools except brochures for 
which there was a statistically significant difference between the extension educators of 
North Dakota and Minnesota, and Wisconsin and Minnesota with North Dakota and 
Wisconsin extension educators perceiving them to be significantly more effective than 
extension educators from Minnesota (Table 11).  
In the case of the extent of use, discussion method was most used followed by 
demonstrations and lecture-discussion in food safety educational programs whereas learning 
contracts was found to be the least used teaching method followed by distance education, 
quizzes, and case studies (Table 12).  Discussion has been identified as an inclusionary and 
participatory teaching method that facilitates critical thinking skills in learners (Brookfield, 
2004), which is an essential component of food safety education especially while teaching 
safe food practices and behaviors.  Also, this teaching method is the most respectful of 
learners, which is one of the important considerations for educating adult learners, and places 
the educator and learners on equal footage as it assumes that everyone has a useful 
contribution to make to the educational program (Brookfield).  Jarvis (2004) identified 
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discussions as a student-centered teaching method.  Thus it can be reasonably deduced that 
food safety extension educators of the NCR are adopting learner-centered approaches to their 
food safety educational programs by using discussions more often than the other identified 
teaching methods.  
The second most used teaching method was demonstrations, which is useful in 
imparting skills to learners.  One of the basic principles in extension work is ‘learning by 
doing’ (Reddy, 1993) and the doing part is provided well by demonstrations.  There are some 
specific skills the learners should learn related to safe food practices, and demonstrations 
serve this purpose better.  Demonstrations are also useful from the extension educators’ 
perspective as they make an economical use of time, equipment and materials (Gilley, 2004).  
However, one of the requirements for using demonstrations as a teaching method is that 
extension educators need to be competent in depicting the demonstration as close to the real 
life situation as possible (Gilley).  This has implications for the inservice education of 
extension educators.  Since demonstrations involve hands-on activities for the most part they 
can be considered a learner-centered strategy. 
The third most used teaching method for food safety education was lecture-
discussion.  A brief lecture is necessary in educational programs for identifying and 
clarifying concepts (Farrah, 2004).  There are some complex scientific facts that learners 
need to know about food safety (Barton & Barbeau, 1992), and extension educators could use 
a brief lecture for accomplishing that purpose.  And, if this is followed by a discussion it is 
possible that the technical knowledge gained through the lecture can be furthered into 
practical or communicative knowledge, which could lead to emancipatory knowledge that 
occurs as a consequence of reflecting on technical and practical knowledge (Cranton, 2006).  
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Once both technical and communicative knowledge are gained, there exists a great 
possibility for ‘transformative learning’ to occur which is the goal of most adult education 
programs like the food safety educational programs offered by extension educators in the 
NCR.  
Further, the foregoing discussion on the extent of use of teaching methods helps 
identify the adult education philosophies of food safety extension educators.  Elias and 
Merriam (1980) proposed five adult education philosophies: liberal, progressive, behaviorist, 
humanist, and radical.  They identified discussion and demonstration methods as being used 
by adult educators espousing liberal adult education philosophy.  Brookfield (2004) 
reinforced the idea that “discussion” as a teaching method has humanistic and radical 
traditions of adult education.  Further, Elias and Merriam indicated that adult educators 
espousing progressive and humanistic adult education philosophies adopt teaching methods 
that provide experiential, hands-on learning activities implying that demonstrations are based 
on these philosophies.  Therefore, it can be reasonably assumed that food safety extension 
educators in the NCR were espousing a combination of liberal, humanistic, progressive and 
radical adult education philosophies and not one particular philosophy, which is in 
congruence with the findings of Boone, Gartin, Wright, Lawrence, and Odell (2002) that 
agricultural educators in the tri-state area of Pennsylvania, West Virginia and Virginia did 
not have a clearly defined adult education philosophy.   
Furthermore, it was found that none of the identified teaching methods was frequently 
or always used.  This might suggest that extension educators were using multiple teaching 
methods and not relying excessively on any one particular method, which is one of the ways 
of adding variability to adult education settings (Garton, 1999).  Lynn (1996) suggested that a 
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variety of strategies should be used in food safety educational programs (as cited by Costello, 
Gaddis, Tamplin, & Morris, 1997).  The use of multiple teaching methods is also supported 
by Hall, McKinnon, Greiner and Whittier (2004), Ota, DiCarlo, Burts, Laird, and Gioe 
(2006), and Rodewald (2001).  So, it can be assumed that extension educators of the NCR 
were doing a good job of using a combination of different teaching methods in their food 
safety educational programs. 
The findings regarding the extent of use of teaching methods and tools appeared to be 
consistent with past related studies.  Shinn (1997) found that teachers of agriculture in the 
United States more often used demonstrations followed by discussion.  Kwaw-Mensah 
(2008) also reported discussion and lecture-discussion to be among the more often used 
teaching methods by extension educators of the NCR in livestock waste management 
education.  From the learners’ perspective, Reisenberg and Gor (1989) found that farmers 
preferred demonstrations to learn about innovations.  Israel and Ingram (1991) emphasized 
the importance of demonstrations in building trust among the learners.  Also, demonstrations 
have been found to be effective in technology transfer activities (Hall, McKinnon, Greiner, & 
Whittimer, 2004).  
On the other hand, Shinn (1997) found that learning contracts, distance education and 
case studies were not being used much by agricultural educators in the United States which is 
in line with the findings from this study.  Berger, Caffarella, and O’Donnell (2004) suggested 
that learning contracts can be used in a variety of settings with diverse adult learners.  Also, 
they indicated that learning contracts are useful in helping learners gain skills in learning as 
well as content, and in catering to the individual differences in the learners.  Therefore, 
extension educators may explore this option in their food safety educational programs.  
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However, one of the limitations with learning contracts is it demands more time on the part 
of the educator (Berger, Caffarella & O’Donnell) which could well be the reason for its lesser 
use by food safety extension educators of the NCR, and research indicates that extension 
educators do have time constraints (Camara, 2006; Jayaratne, 2001). 
In the case of distance education, it is becoming commonplace in many universities of 
the United States (Roberts & Dyer, 2005), and is in use in developing countries like India 
also (Koundinya, 2000).  Koundinya and Duttala (2002) researching in India found that 
distance education in the form of a farm telecasting program contributed to a statistically 
significant gain in farmers’ knowledge of groundnut and mango cultivation practices. In the 
United States, Dooley, Van Laanen, and Fletcher (1999) found that distance education 
methods like videoconferencing were effective in disseminating food safety updates.  They 
reported an increase in the knowledge of Food Protection Management instructors that 
participated in a food safety instructor training via distance education methods.  Shanley, 
Thompson, Dzuira-Duke and Rodriguez (2009) concurred that distance education was indeed 
an effective method for food safety education.  Therefore, it is recommended that extension 
administrators should encourage extension educators to explore utilizing distance education 
strategies (Cecil & Feltes, 2002) in their food safety educational programs. 
A very interesting finding was that case studies were being used only rarely to 
sometimes (M= 1.79) in food safety extension educational programs.  Creswell (1990) also 
found that case studies were not heavily used by agricultural extension professionals in 
training private pesticide applicators in Iowa, Nebraska, North Dakota and Wisconsin.  Case 
studies have been identified as one of the more effective teaching methods that promote 
active learning.  A case study approach gives in-depth information (University of Idaho, 
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2006), and can be used to answer how and why questions and when contemporary issues in 
real-life context are being studied (United States Department of Veteran Affairs, 2008; Yin, 
2003).  Case studies as a teaching method have been found to improve practical thinking, and 
help learners formulate problems and solve them (Marsick, 2004) which are the skills that are 
needed by learners in food safety educational programs.  
In the case of teaching tools, brochures were most used followed by pamphlets, 
newsletters and PowerPoint® whereas interactive whiteboard, WebCt and podcasts were the 
least used teaching tools by food safety extension educators (Table 12).  None of the teaching 
tools was found to be frequently or always used.  Extension education literature indicates the 
utility of these teaching tools in educational programs.  Roberts, Remig, Bryant, and Snyder 
(2009) reported that adult learners preferred newsletters for receiving information on food 
safety.  Jenkins, Newman, Castellaw, and Lane (2000) concurred with this finding that 
newsletters are effective in reaching out to more people.  
Marrotte (2000) found that learners preferred PowerPoint® presentations.  In addition, 
podcasts have also been found to be useful in extension educational programs (Smith & 
Davis, 2008; Xie & Gu, 2007) but the food safety extension educators from this study were 
not utilizing podcasts that much in their educational programs.  The same was true for 
interactive teaching media and materials which have been found to be useful in food safety 
educational programs (Bednar, Kwon, Baker, & Kennon, 2003; Trepka, 2008).  In the same 
vein, WebCt is being used as a teaching tool in many distance education programs at land 
grant institutions (example Iowa State University).  Since the extension educators were not 
using distance education methods much in their food safety educational programs, WebCt as 
a teaching tool was also being used less.  
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Further, results from One-way ANOVA analysis revealed that there were no 
statistically significant differences in the extent of use of all teaching methods except lecture 
method that had statistically significant differences in the extent of use between the extension 
educators of Minnesota and North Dakota, and Minnesota and Wisconsin (Table 13).  In the 
case of teaching tools there were statistically significant differences in the use of WebCt 
between the extension educators of Illinois and North Dakota, newsletters between extension 
educators of Illinois and Wisconsin, and North Dakota and Wisconsin (Table 14).  The 
reasons for this need to be explored in future research. 
Furthermore, the perceived effectiveness scores of all teaching methods except 
lecture and all teaching tools except charts, pamphlets and brochures were higher than their 
extent of use scores.  Here again, there is indication of perceptions not getting translated into 
behavior which goes against Ajzen’s Theory of Planned Behavior.  And, the reasons that 
were discussed for the extent of use of the educational processes being less than their 
perceived importance, hold good for this case, also.  Also, caution needs to be exercised for 
inferring this causal relationship because of the very same reasons that were discussed under 
the educational processes. 
The results from a paired t-test revealed that there were statistically significant 
differences between the perceived effectiveness and extent of use of all teaching methods but 
distance education (Table 15).  The same trend prevailed with a majority of the identified 
teaching tools, also.  Teaching tools: posters, charts, videotapes, pamphlets and newsletters 
had no statistically significant differences between the perceived effectiveness and the extent 
of use (Table 16).  The only exception to this trend was brochures that were being used more 
than the extent of its perceived effectiveness.  The probable reasons for the significantly 
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greater usage of brochures in food safety educational programs than their perceived 
effectiveness could be that they can be used to disseminate information to a large mass of 
people and they are also convenient take home educational materials. 
Extension educators additionally identified the teaching method: facilitated dialogue, 
and teaching tools: webinars, real-life props and settings, and news columns to be used in 
their food safety educational programs.  Thomson, Abel, and Maretzki (2001) indicated 
facilitated dialogue as a method of educating people on food, farm and community.  Small, 
Waterbury, and Mark (2008) used webinars as an educational tool in a livestock insurance 
website.  Further, the additional comments provided by extension educators were categorized 
into four broad areas, one of them being: extension’s food safety educational programs 
should be focused on bringing about a behavioral change in consumers rather than on 
providing them with only technical subject matter content.  Roseman and Hayek (2005) 
found that food safety education to people in home-delivered meal programs produced 
positive changes in food safety behaviors implying that food safety extension educators in 
the NCR could play an important role in bringing about behavioral changes in their clients’ 
food safety behaviors.  
A Food Safety Education Delivery Model for Extension Educators of the North Central 
Region 
 A food safety education delivery model (Figure 4) was developed for extension 
educators of the NCR with the aim of improving the overall food safety educational delivery 
process.  The model was developed predominantly based on the findings from this study and 
from a review of the literature.  This model has implications for both inservice education of 
extension educators and delivery of information to clients. 
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   The food safety education delivery model proposes that food safety education to 
clients mainly depends on competence of extension educators.  Therefore, inservice 
education assumes significance.  This model proposes that inservice education for food 
safety extension educators should focus on three main components: 
1. Psychological constructs like ‘perceptions’ of extension educators 
2. Educational processes 
3. Subject matter 
The findings from this study indicated that extension educators had neutral 
perceptions toward food safety (M= 3.86 on 5.00) and the food safety educational processes 
(M= 2.86-3.53 on 4.00 for eight educational processes statements).  Research shows that 
perceptions influence behavior implying that perceptions held by extension educators about 
food safety and the educational processes relative to food safety might influence behavioral 
traits related to educational programming.  Therefore, perceptions of extension educators 
need to be resolved through inservice education so they are able to better communicate with 
clients. Hence, this model identifies ‘perceptions’ as the first component under inservice 
education.  
Further, the mean scores (M= 2.03-2.58 on 4.00) on the inservice needs of extension 
educators related to the food safety educational processes topic areas viz., (1) needs 
assessment, (2) program planning, (3) learning systems, (4) delivery systems, and (5) 
evaluation systems, indicated that they were in need of education on all five of these areas.  
Also, there is an overwhelming amount of literature (cited in chapters 2 and 5) that supports 
this finding.  Therefore, the ‘educational processes’ segment was proposed as the second 
component of inservice education for extension educators. 
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Figure 4. Food safety education delivery model 
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  Furthermore, this model identifies the following components gleaned from the 
literature under each of these five topic areas as ‘focus areas’ for inservice educational 
programs:  
1. Needs assessment: office techniques, group techniques and participatory techniques 
as methods of assessing needs, 
2. Program planning: participatory methods, development of action plans and report 
writing, 
3. Learning systems: learning styles, learning theories and learning principles, 
4. Delivery systems: teaching methods, teaching tools and development of educational 
materials, 
5. Evaluation systems: different evaluation approaches and methodologies, and 
developing survey instruments 
A brief description of the proposed ‘focus areas’.  Needs assessment is essential to 
proper planning.  Needs can be assessed using office and group techniques as identified by 
Etling (1995).  He suggested resource inventory forms, review of file records, future 
projection wheels, and reflective listening while attending office/telephone calls as some of 
the office techniques, and nominal group process, county form, focus group interview, and 
brainstorming as some of the group techniques.  Food safety extension educators should be 
educated on these techniques during inservice programs. 
Further, this model proposes development of an ‘action plan’ as the most important 
component related to food safety educational program planning.  The action plan format 
developed by Martin (2009) is recommended for planning food safety extension educational 
programs.  An action plan consists of four components: (1) objectives, (2) strategies, (3) 
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activities and (4) evaluation (Martin).  Extension educators should be trained on how to 
develop these four components.  Another important program planning requirement is 
involving stakeholders in the planning process.  This participatory approach to planning 
extension programs is gaining importance all over the world.  Therefore, the ways of doing 
this should be taught to extension educators who are mostly used to planning programs 
according to the mandated requirements.  Also, this model identifies report writing as another 
program planning component, and extension educators, especially new recruits should be 
trained on the specific writing styles. 
Once the food safety educational program is planned, the next important step is 
designing the learning situation, and three components: learning styles, learning theories and 
learning principles should be made a part of inservice training for extension educators.  The 
findings from this study indicated that extension educators were using a variety of teaching 
methods in their food safety educational programs which could indicate that they were 
catering to the various learning styles and also considering the important learning principles 
and theories in their food safety educational programs.  But, one cannot rule out the 
possbilitiy of extension educators using some particular teaching methods  without really 
understanding the essential teaching-learning principles or theories behind them.  Therefore, 
this model identifies these three components as focus areas for food safety inservice 
educational progams.  The next important step is development of curriculum, and extension 
educators need to be trained on the various options that are available to develop food safety 
educational materials for their programs. 
Further, research (cited under the discussion of food safety educational process 
related inservice needs) shows that extension educators are not competent at evaluation 
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processes.  Therefore, they need to be trained on various evaluation approaches, 
methodologies, and on developing survey instruments.  The different approaches suggested 
by Fitzpatrick et al (2004) are recommended as topic areas under this component of inservice 
education. 
In addition, the professional development programs conducted for extension 
educators in CES focus mostly on subject matter, and it is a fact that having good domain 
knowledge is a prerequisite for being an expert (Shanteau, 1992).  So, this model proposes 
‘subject matter’ as the third component of inservice education.  Once the extension educators 
are educated based on the three proposed components of inservice education, it is believed 
that they will be able to more successfully communicate with their clients.  
Furthermore, results from one-way ANOVA on perceptions, inservice needs, and 
extent of use of teaching methods and tools indicated that there were no statistically 
significant differences among the extension educators of the 12 states of NCR on most of the 
areas.  So the proposed food safety education delivery model is recommended for improving 
the food safety educational programming in the NCR.  
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CHAPTER 6 
Summary, Conclusions and Recommendations 
Summary 
 Food is basic to the existence of human beings and consumption of safe food is 
essential for staying healthy.  Foodborne illnesses are increasing all over the world with the 
United States being no exception (Motarjemi & Kaferstein, 1999).  The number of foodborne 
illness-related cases the Centers for Disease Control and Prevention reports every year is a 
testimony to this fact.  In addition, lack of food safety measures has severe economic 
implications that affect businesses (Guion, Simonne, & Easton, 2004).  The knowledge about 
agriculture (Blackburn, 1999; NRC, 1988) and food safety (Altekruse, Steet, Fein & Levy, 
1995) held by the American public is not very high.  Therefore, food safety education 
assumes significance.  There are many food safety education providers in the United States, 
with the Cooperative Extension Service (CES) of the land-grant universities being the most 
reliable and unbiased source (Feller et al., 1984 as cited by McDowell, 2001) owing to its 
service being grounded in research (McDowell, 2001). 
 This study sought to analyze the perceptions and the extent of use of food safety 
educational processes by extension educators in the Cooperative Extension System of the 
North Central Region of the United States, and draw implications for: (1) better delivery of 
food safety education to clients and (2) inservice education of extension educators.  The 
following five specific objectives served to accomplish the study’s purpose: 
To identify and analyze: 
1. The perceptions of extension educators toward food safety; 
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2. The perceptions of extension educators toward the educational processes related to 
food safety education; 
3. The food safety educational processes related inservice needs of extension educators; 
4. The perceptions of extension educators regarding the effectiveness of different 
teaching methods and tools for food safety education; and 
5. The extent of use of the different teaching methods and tools by extension educators 
in food safety education. 
Ajzen’s Theory of Planned Behavior served as the theoretical framework for this 
study with the main focus on one of the tenets of the theory: perceptions influence behaviors.  
Also, the findings on the educational processes were related to James Shanteau’s Theory of 
Expert Competence, and the findings on teaching methods were related to the adult education 
philosophies proposed by Elias and Merriam. 
The target population for this descriptive cross-sectional sample survey consisted of 
all extension educators in the program areas of Family and Consumer Sciences and 
Agriculture and Natural Resources, and the County Extension Directors (CEDs) in the NCR 
of the U.S.  Seven hundred sixty eight extension educators served as the survey sample that 
was over sampled by 100% in an anticipation of a 50% response rate, which was decided 
based on past research studies.  A disproportionate stratified sample of 64 extension 
educators from each of the 12 strata (states) of NCR was randomly selected.  An electronic 
questionnaire developed using SurveyMonkey® was used to collect the data.  The expert 
panel-validated questionnaire consisted of seven sections. Sections I, II, III, IV and V used 
five point Likert-type scales, and Sections VI and VII used open-ended and close-ended 
questions.  The Cronbach’s α values for reliability ranged from 0.729 to 0.905, which were 
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considered reliable according to George and Mallery (2003).  Data were analyzed using 
SPSS® Version 17.0. 
Demographic data revealed that the extension educators responding to the study had a 
mean work experience and age of 14.86 and 48.62 years, with standard deviations of 10.04 
and 10.85, respectively.  A majority of the respondents were female, and had earned a 
master’s degree.  Further findings indicated that extension educators had neutral perceptions 
about food safety and seemed to perceive the identified educational processes as important.  
But, these positive perceptions seemed not to be reflected in the behavioral trait: extent of 
use, as evidenced by statistically significant higher mean scores for the perceived importance 
compared to the extent of use.  Overall, the same trend was observed with the perceived 
effectiveness of the teaching methods and tools used in food safety education vs. their extent 
of use except for the teaching method: distance education and teaching tools: posters, charts, 
videotapes, pamphlets and newsletters.  The only exceptions to this trend were ‘lecture’ and ‘ 
brochures’ which were being used significantly more in food safety educational programs 
compared to their perceived effectiveness scores. 
One-way ANOVA conducted for testing any statistically significant differences among 
the extension educators of the 12 states of NCR on the perceived importance and extent of 
use of the identified food safety educational processes, and perceived effectiveness and 
extent of use of teaching methods and tools in food safety educational programs revealed that 
overall, there were no such differences.  However, differences were recorded in the perceived 
effectiveness of brochures between the extension educators of North Dakota and Minnesota, 
and Wisconsin and Minnesota.  In the case of extent of use, lecture method and teaching 
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tools WebCt and newsletters recorded statistically significant differences.  Statistically 
significant differences were found between the extension educators of Minnesota and North 
Dakota, and Minnesota and Wisconsin on the extent of use of lecture, whereas there were 
significant differences between extension educators of Illinois and North Dakota on the 
extent of use of WebCt, and between extension educators of Illinois and Wisconsin, and 
North Dakota and Wisconsin on the extent of use of newsletters. 
 Regarding the inservice needs related to the five identified food safety educational 
processes topic areas: (1) needs assessment, (2) program planning, (3) learning systems, (4) 
delivery systems and (5) evaluation systems, it was found that extension educators were in 
need of education on all of the identified areas.  Further, One-way ANOVA indicated that 
there were no statistically significant differences in the perceived inservice need among the 
states indicating the need of more education for all extension educators of the NCR.   
Furthermore, a food safety education delivery model was developed, predominantly based on 
the findings of this study and from a review of the literature.  
Conclusions 
The following nine conclusions were drawn based on the findings of the study: 
1. Extension educators that participated in this study were mainly middle-aged women 
with substantial years of work experience and held a master’s degree. 
2. The extension educators had moderate perceptions about food safety.  Their 
perceptions about ‘food irradiation’ seemed to be mixed. 
3. Extension educators were using all the educational processes except ‘needs 
assessment’ close to the “frequently used” category.   Needs assessment was not 
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being used as much compared to previous related studies and extension education 
literature. 
4. Perceptions of extension educators regarding the importance of educational processes 
and effectiveness of teaching methods and tools in food safety educational programs 
appeared to show a low extent of use of many of these methods and tools. 
5. The perceptions of extension educators toward food safety, food safety educational 
processes, teaching methods and tools, and the extent of use of the identified 
educational processes and teaching methods and tools remained consistent across the 
12 states of the NCR. 
6. Extension educators seemed to use a variety of teaching methods in their food safety 
educational programs as evidenced by none of the teaching methods being reported as 
frequently used. 
7. Extension educators were not making extensive use of ‘distance education’ and ‘case 
studies’ as teaching methods in their food safety educational programs. 
8. Extension educators seemed to espouse a combination of liberal, humanistic, 
progressive and radical adult education philosophies, and adopt a learner-centered 
approach as evidenced by the use of discussions, demonstrations and lecture-
discussion teaching methods the most in their food safety educational programs. 
9. Extension educators needed inservice education on all of the five identified food 
safety educational process topic areas. 
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Recommendations 
Recommendations for action.  The following recommendations for action were 
made based on the findings and conclusions of the study: 
1. The perceptions of extension educators toward food safety and educational processes 
related to food safety should be addressed during inservice education programs. 
2. Reasons for extension educators not using the educational processes and teaching 
methods and tools to the extent they perceived them to be important or effective need 
to be discovered and addressed. 
3. Extension educators should utilize distance education technologies more in their food 
safety educational programs. 
4. Extension educators should use more case studies in their food safety educational 
programs as they promote active contextual learning. 
5. The proposed food safety education delivery model should be utilized in developing 
food safety education programs in the NCR. 
Recommendations for further research.  This study found the following potential 
research areas that need to be addressed by further research: 
1. The study needs to be replicated in the remaining 38 states of the United States so 
different perspectives could emerge that could validate this study. 
2. A study should be conducted analyzing the various organizational factors: structural, 
political, symbolic and human resource as suggested by Bolman and Deal, that affect 
the food safety educational programming of extension educators. 
3. This study did not establish a causal relationship between perceptions and behavior of 
extension educators related to food safety educational processes and teaching 
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methods and tools.  A causal-comparative or experimental study needs to be 
conducted to test this potential relationship. 
Implications and Significance to Agricultural &/or Agricultural Extension Education 
 The purpose of this study was to analyze the food safety teaching-learning processes 
adopted by extension educators in the CES of the NCR.  Findings from this study were based 
on the data collected from a disproportionate random sample of extension educators in the 
NCR, and hence can be generalized to the total population.  The findings may also have 
implications for food safety extension educators throughout the country.  There are 
implications from this study for planning and delivering food safety educational programs to 
clients, and inservice education of extension educators.  Further, these findings are also 
pertinent to: extension educational programs offered on other agricultural topics; agricultural 
educational programs conducted in formal settings; and food safety educational programs 
offered in developing countries.   
The perceptions of extension educators toward food safety, food safety educational 
processes, and various teaching methods and tools were analyzed.  As perceptions influence 
peoples’ behavior, it is important to address them through inservice education (as identified 
in the food safety educational delivery model (Figure 4) developed by the researcher).  
Therefore, food safety inservice educational programs should include a session focused on 
discussing the perceptions of extension educators about food safety issues so a common 
ground is established among the extension educators. 
Further, this study found extension educators’ extent of use of different teaching 
methods and tools in their food safety educational programs.  These findings could be used in 
improving the food safety educational delivery process for clients.  For example, it was found 
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that the respondents were not using ‘case studies’ and ‘distance education’ teaching methods 
to any great extent in their food safety educational programs.  Such findings have 
implications for inservice education of extension educators also so they may get trained in 
aspects related to using these two teaching methods more efficiently.    
Additionally, it was found that extension educators were in need of inservice 
education on using all five food safety educational processes in their educational programs.  
The five educational process topic areas identified for this study: needs assessment, program 
planning, learning systems, delivery systems and evaluation systems can be considered while 
designing inservice programs.  Besides, the different focus areas (given as ‘components’ in 
the food safety educational delivery model) under each of the educational process topic areas 
can serve as educational topics for inservice programs.  
 Further, the findings from this study, and the survey questionnaire used for this study 
have implications for designing future studies focused on educational processes in nonformal 
and formal agricultural educational settings.  They could serve as potential Likert items or 
questions in the research survey instruments. 
Lastly, this study has significant implications for conducting research in developing 
countries where food safety education is an indispensable component in most all food safety 
efforts.  The researcher hails from India, the second most populous country/developing 
country in the world where there are huge health and economic implications related to lack of 
food safety (Sanborn, 2007).  So, the findings from this research have implications to the 
researcher’s native country, who intends to conduct a similar study there in the future with 
the Agricultural Officers in the Departments of Agriculture, and food safety extension 
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professionals and educators working with the Ministries of Agriculture and Health & Family 
Welfare. 
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